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and early results of the treatment of 
cancer of the pharynx and larynx by 
protracted fractional roentgen radiation in 
_ arather small group of cases. Its value, if 


T= paper is a summary of the technic 


Fig. 1. 


Fig. 1. Case 1. 


clinics and anti-cancer centers where facili- 
ties, both pathologic and radiologic, far 
exceed those in the average community. 
Since it is not always possible for patients 
to gain access to those centers, the results 


Moderately well-differentiated carcinoma of the larynx. 


Section near edge of tumor showing cells invading the submucosa (epidermoid 


carcinoma). 


Fig. 2. Case 8. Well-differentiated carcinoma of the larynx. 
Slight keratinization (squamous-cell carcinoma). 


edge of lesion. 


any, will lie in its being a record of the re- 
sults obtainable under average conditions 
ian ordinary city hospital of average size. 
Most of the literature on this subject to 
date consists of summaries from the larger 


* Read before the Radiological Society of North 
herica, at the Twentieth Annual Meeting, in Mem- 
Phis, Tenn., Dec. 3-7, 1934. 


Section near 


obtainable outside of them may, therefore, 
be of interest. 

Types of Lesion Treated: Classification.— 
Most of the cases treated were either ad- 
vanced or inoperable; several of the laryn- 
geal cases were recurrent post-operative 
ones. None of them were regarded by the 
referring surgeon, rhinolaryngologist, or 
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TABLE I.—CLASSIFICATION OF TUMORS OF THE LARYNX AND PHARYNX 













LARYNX 









oe eS 





Well-differentiated carcinoma | A squamous-cell epithelioma (epidermoid carcinoma) composed 
chiefly of differentiated cells, showing keratinization and 
pearl formation. Often arises from the true vocal cords, the 
glosso-epiglottic recess, and the lateral pharyngeal wall. “Radio. 
sensitive” but requiring large doses to cure. Usually metastasizes 
to glands late. Commonly graded 1 and 2. 












Poorly differentiated carcinoma | A squamous-cell epithelioma (epidermoid carcinoma) composed 
chiefly of anaplastic cells of the squamous variety, showing no 

keratinization and little if any orderly arrangement. Often 

arises from the superior or false cords, the aryepiglottic area, the 

pyriform sinus or the posterior pharyngeal wall. ‘‘Radiosensi- 

| tive.’”” Sometimes metastasizes to glands early. Commonly 

graded 3 and 4. 


Type of Cell 














Sarcoma Including lymphosarcoma; rare. 























Stage I | Small localized tumor, not over 1 cm. in extent; usually intrinsic and 
often confined to one vocal cerd. 












| 
gy | Stage IT | Medium sized, localized tumor, not over 4 cm. in extent; often 
a largely, if not entirely, intrinsic. 













Stage III | Large tumor, over 4 cm. in extent, often both intrinsic and extrinsic. 
All tumors with cervical adenopathy. 










































































PHARYNX 
: aa laa ae en ene 
| Well-differentiated carcinoma | See above. Often arises from the posterior faucial pillars, the val- 
lecula and the lateral pharyngeal wall. Sensitivity and gradingas 
above. 
= | —— | —_ ee 
o ; : : ' ped : 
o) Poorly differentiated carcinoma | See above. This group includes transitional cell carcinomas or 
“s lympho-epitheliomas, the latter being squamous-cell tumors which 
o | arise in contact with lymphoid tissue. ‘‘Radiosensitive.’’ Metas- 
= tasize fairly early. 
| 
E | - ee 
| Sarcoma | Includes lymphosarcoma, so-called reticulum cell sarcoma, and other 
specific types, the ‘‘radiosensitivity”’ being in the order mentioned. 
Commonly arise from the oropharynx (tonsil, base of tongue, etc.). 
Stage I | Small tumor, up to 2 cm. in diameter. 
Y Stage II | Medium sized tumor, from 2 to 5 cm. in diameter. 
a 
Stage III | Large tumor, over 5cm. in diameter. Tumors with definite adenopa- 
thy. 
7 
| Epipharynx | Posterior nasopharynx, adenoid, and upper soft palate area, etc. 
Ler —_ 
= | ‘ . S 
2 Mesopharynx | Tonsil and tonsillar folds, posterior oropharynx, and base of the 
o | tongue, etc. 
| eee 
| Hypopharynx | Pyriform sinuses, base of epiglottis, post-cricoid area, etc. 
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of cancer of the pharynx. 


hysician as suitable for operation. There 
were 10 cases of cancer of the larynx and 14 








its histologic appearance and that, there- 
fore, this appearance should not be used as 
an index for or against radiation therapy. 





Fig. 3. Case 15. Moderately well- 
differentiated carcinoma of the an- 
terior tonsillar pillar. | Extensive in- 
vasion (epidermoid carcinoma). 

We have attempted to classify cases on 
three different points: (1) the histologic 
appearance; (2) the clinical size of the tu- 
mor, and (3) the region involved (see Table 
I). 
Histologic grading after Broders’ method 
has not been done by our Department of 
Pathology ; however, most of the cases have 
been divided into well-differentiated or 
poorly differentiated ones. Since Coutard 
(1) believes that some poorly differentiated 
carcinomas may be cured by a short, in- 
tense course of roentgen therapy, while 
well-differentiated ones nearly always re- 
quire a long, low intensity, high total dos- 
age course, the histologic grading would 
appear, at first glance, to be an important 
guide to therapy. Unfortunately, however, 
in the individual case one cannot rely on 
the histologic prediction for purposes of es- 
timating the dose; one has to be guided by 
the actual response of the tumor during 
treatment. Not only do some poorly differ- 
entiated epitheliomas respond slowly and 
require massive dosage for their arrest, but 
some sarcomas of the tonsil (spindle-cell 
reticulomas) are said to be very radioresist- 
ant (2). Cutler (3) and others (4) are of 
the opinion that it is no longer possible to 
estimate the radiosensitivity of a tumor by 





Fig. 4. Case 22. Moderately well- 
differentiated carcinoma of the tonsil. 
Extensive invasion of the submucosa 
(epidermoid carcinoma). 


Radiosensitivity does not always imply 
curability (cf. Hodgkin’s disease) nor does 
radio-resistance indicate incurability (cf. 
small papillary adenocarcinomas). Ac- 
cording to Broders et al. (5) the most com- 
mon tumors of the pharynx and base of 
the tongue are the lymphosarcomas and 
the poorly differentiated epitheliomas: the 
most common tumors of the larynx are the 
well or fairly well-differentiated epithelio- 
mas. 

The clinical size of the tumor is quite im- 
portant, since much larger doses of x-rays 
can be given with safety to small areas 
than to large ones. Coutard has observed 
that in his clinic very small lesions had been 
cured in 15 days, lesions of medium size in 
about 22 days, and large lesions with aden- 
opathy in about 38days. Werealizethata 
tumor may be much more extensive micro- 
scopically than it appears to be clinically, 
but we believe that one must take the 
risk of treating too small a field in order 
safely to deliver an adequately large dose; 
it seems probable that, if the lesion is much 
more extensive than the average field used 
in this work, it would have been incurable 
anyway. 

In general, therefore, it may be well to 
keep in mind the following points in con- 
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sidering the desirability of submitting a pa- 4. The presence of much secondary in- 

tient to curative doses of roentgen radia- fection or of invasion of cartilage or bone is 

tion: said to render cure unlikely. However, 
DIAGRAMS, SHOWING BEHAVIOUR OF LARYNGEAL LESIONS UNDER ROENTGEN THERAPY. 


Case No.2 Epidermoid Corcinoma, Lorynx (well differentiated) 


eC © Lo 


8,8,33 9, 15,33 12, 14,33 111,34 
beet!) 


Cese No.3 Epidermoid Carcinoma, Larynx welt differentiated) 


YL GS OO 


8, 24,33 9, 15,33 i, 2,33 1, 15,34 4, 12,34 


(recurrence) 


Case No.5 Epidermoid Carcinoma, Lorynx (weit differentiated) 


Ww & 


3,1,34 4,23, 34 5, 23,34 % 14,34 9? 
(tivrosis) 


These are tracings from skeiches made by the Laryngologist at time of examination. 
Fig. 5. Diagram showing response of laryngeal lesions to roentgen therapy. 


1. The type of the tumor. All poorly small doses, intended only to be palliative, 
differentiated ones and some well-differen- may both save the patient from an obstruc- 
tiated ones offer reasonable chances of cure. tive emergency and prolong life consider- 

2. The extent of the tumor. Very ex- ably. 
tensive lesions usually cannot be given ade- 5. The general condition of the patient 
quate dosage and, therefore, only palliation is obviously of importance; aged or de- 
should be anticipated. bilitated persons will not usually tolerate 

3. The region of the tumor. High prolonged vigorous roentgen treatment. 
pharyngeal tumors are less apt to receive This factor alone may prevent treatment 
adequate dosage than low orlaryngealones. being given to an otherwise suitable case. 


TABLE II.—CLASSIFICATION OF CASES TREATED ACCORDING TO EXTENT OF LESION (ROUGHLY, 
INTO EARLY, MODERATE, AND ADVANCED CASES) 





Stage I Stage II Stage III 





Soft palate, etc. 0 0 





Posterior oral area 








Mesopharynx 
Pharynx | Tonsil and tonsillar pillars 





Base of tongue 





Hypopharynx 





Larynx 
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Fig. 6. Case. 3. Well-differentiated carcinoma 
right vocal cord, involving base of epiglottis and 
both arytenoids. Very extensive encroachment on 
upper laryngeal air space; emergency tracheotomy. 


Technic.—Preliminary films of the larynx 
and chest are made in each case anda 
biopsy is secured before or within the first 
week of commencing treatment. The pa- 
tient is examined in conjunction with the re- 
ferring surgeon or laryngologist and the 
position and estimated extent of the lesion 
are marked on each side of the surface of 
the neck. For localized laryngeal cases a 
field at least 3 cm. wider on each margin 
than the estimated maximum size of the 
tumor is used. For pharyngeal cases it is 
customary to use fairly large fields, as large 
as 14 X 14cm., at least at the beginning of 
the course. The daily dose varies from 100 
to 800 r, depending on the size of the field 
treated, the amount of obstruction to res- 
piration present, and the general condition 
of the patient. Such a dose is given daily to 
alternate sides of the neck over a period of 
from 4 to 8 weeks. 

The factors used are 200 K.V.P., 30 ma., 
Thoraeus filter (0.4 mm. Sn 0.25 mm. Cu, 
1.0 mm. Al), effective wave length 0.125 
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Fig. 7. Case. 3. Same case as in Figure 6, after 
treatment. Air shadow of vestibule almost normal; 
slight residual edema of arytenoid areas. Voice was 
normal. 


A., half value layer 1.5 mm. Cu, 50-60 cm. 
target-skin distance. The exact size and 
shape of the field varies in every case, and 
from time to time in the same case. A long, 
cylindrical cone is used to center accurately 
the beam over each field. Pieces of ‘“‘radio- 
paque”’ lead rubber (2 mm. thick, absorb- 
ing 95 per cent of the primary beam) are 
often used to outline the exact area under 
treatment. The patient usually lies on his 
back with one shoulder moderately ele- 
vated, the projection of the beam being an 
oblique rather than a true lateral one. 
During the fourth or fifth week, in fairly 
rapidly given courses, the usual ‘“‘radio- 
epidermitis’’ develops, necessitating sooth- 
ing skin applications, such as pieces of 
gauze soaked in mineral oil or smeared with 
boric acid ointment. At the end of the 
fourth week ‘“‘radio-epithelitis”’ is usually 
present, necessitating sedatives and a liquid 
diet. Every effort is made to see that the 
patient takes plenty of fluids, sleeps well, 
and does not catch cold. Some of the 
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laryngeal cases, having a relatively new 
tracheotomy opening, are apt to develop a 
mild tracheobronchitis with a catarrhal 
discharge. 


Fig. 8. Case 7. 
operative. 
cords. 
gen examination. 
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through an indwelling esophageal (post- 
nasal) catheter in only one case. We have 
had no tracheotomies except those that 
preceded treatment. 


MO 


Very extensive carcinoma of larynx, recurrent post- 
Tumor extends from base of tongue down to 2 cm. below the vocal 
Note that the vertical extent of the tumor can best be shown by roent- 
This tumor shrank over 50 per cent following roentgen 


therapy, showing the surprisingly good palliation achievable in some advanced 


cases. 


Depending upon the response of the tu- 
mor to treatment, the dosage may be con- 
tinued. As other authors (6) have noted, 
the radio-epidermitis and epithelitis may 
commence healing and continue to heal 
even though treatment is continued. 

The medical care of the patient is of con- 
siderable importance. We have attempted 
to follow Quick’s (7) suggestions, especially 
those concerning oral hygiene, and have 
been gratified by the results when patients 
co-operated or had facilities for the fre- 
quent washings and irrigations involved in 
Quick’s régime. We have fed the patient 


In future with oropharyngeal cases 
we intend to suspend beside the bedside of 
the patient an irrigator containing potas- 
sium permanganate 1-4,000 with which the 
patient will irrigate his mouth four times a 
day (a quart to each irrigation). This 
would be most used during the third to 
fifth weeks. 

Results.—The actual results in our series 
of cases are tabulated in Table IV. All of 
the 24 cases, except one, were controlled by 
biopsy; 22 were epitheliomas and one was 
questionable. This latter case and the one 
in which biopsy was not done were both 
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Age, 
sex 


56 M 


56 M 


60 M 


65 M 


57 M 


71M 


59 M 


58 M 
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ABLE III..-CARCINOMAS OF THE LARYNX AND PHARYNX TREATED BY ROENTGEN THERAPY 
(MODIFIED COUTARD) 








Site, type, and stage 
of lesion 


Epidermoid ca., well- 
diff., right side of lar- 
ynx, involving pyri- 
form sinus. Stage II 


Epidermoid ca., mod. 
well-diff., left vocal 
cord. Stage II tra- 
cheotomy 8-4-33 


Epidermoid ca., well- 
diff., right vocal cord. 
Stage II tracheotomy 
8-17-33 


Epidermoid ca., well- 
diff., left side of lar- 
ynx, involving pyri- 
form sinus. Stage II 


Epidermoid ca., both 
cords, recurrent post- 


operative (2 months). 


Tracheotomy, Stage 
II 


Carcinoma (unclass.), 
left retrolaryngeal 
area, with cervical 
adenopathy. Stage 
III 


Carcinoma (unclass.), 
larynx, advanced, re- 
current post-opera- 
tive (2 years). Tra- 
cheotomy, Stage III 


Epidermoid ca., well- 
diff., right arytenoid 
area. Stage II 





Date 


treatment 


begun. 
Length 
of tr. in 


10-4-33 
40 days 


8-10-33 
50 days 


8-24-33 


35 days 


10-4-33 


40 days 


3-2-34 


43 days 


11-15-33 


26 days 


9-26-33 


32 days 


8-3-34 
34 days 








Dosage (r in air) and 
size of fields 


2,400 r left, 


2,600 r right, 
fields av. 7.5 cm. diam. 
(T.D. 8,000 r/skin)* 


4,400 r anterior, 
1,000 r left, 

800 r right, 

fields 7 X 6 cm. ant., 
9 cm. diam. lateral 
(T.D. 7,750 r/skin) 


3,600 r right, 

2,200 r left, 

fields av. 9 X 5cm. 
(T.D. 7,250 r/skin) 


2,400 r right, 

2,400 r left 

fields 10 X 8 cm. 
(T.D. 6,000 r/skin) 


3,300 r left, 

3,600 r right, 

fields 8 X 6 cm. 
(T.D. 8,600 r/skin) 


3,100 r left, 

3,100 r right, 

fields 9 cm. diam. 
(T.D. 7,750 r/skin) 


2,400 r left, 

2,400 r right, 

fields 10 X 8 cm. 
(T.D. 6,000 r/skin) 


2,700 r right, 

2,700 r left, 

fields 14 X 10 cm. for 
first half of course then 
9 cm. diam. 

(T.D. 6,750 r/skin) 





Results 


Clinically well to date 
(13 months) 


Clinically well to date 
(15 months) 


Clinically well 7 mos. 
Recurred. Second 
course given—32 days 
2,400 right, 2,500 left, 
fields 9-10 cm. diam. 
(T.D. 6,100 r/skin). 
Improved 


Tracheotomy 10-13-33; 
bronchopneumonia 
11-20-33. Died 11- 
29-33. Postmortem 
showed marked roent. 
changes in residual 
tumor tissue. Cause 
of death: mult. pul- 
monary abscesses; 
mediastinitis 


Clinically arrested 8-1- 
34; developed mod. 
fibrosis about larynx; 
pneumonia 10-14-34 
and death. No post- 
mortem allowed. Ar- 
rested (?) 


Developed left hemi- 
paresis 12-29-33; 
voice improved, but 
dev. metastases in 
spine and ribs. Died 
1-14-34; no post- 
mortem allowed 


Developed remarkable 
improvement, with 
ability to speak; 
bronchopneumonia 
dev. foll. removal 
tracheot. tube. Death 
1-21-34; no post- 
mortem allowed 


Marked improvement; 
voice excellent to date 
(one month). Pa- 
tient also had stenos- 
ing lesion mid-third 
esoph. for which gas- 
trostomy was done 
9-20-34 
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TABLE 11 (Continued) 








Site, type, and stage 
of lesion 


Epidermoid ca., larynx. 
Massive tumor re- 
current post-opera- 
tive (3 operations) 2 
years. Stage III 

Epidermoid ca., poorly 
diff., larynx, with 
massive right cervi- 
cal adenopathy. 
Stage IIT 


Tumor post - pharyn- 
geal wall; clinically 
definite carcinoma 
(Dr. Bacher and Dr. 
Graham); no biopsy. 
Dysphagia and 
hoarseness 5 months. 
Stage III 

Carcinoma base _ of 
tongue, poorly diff.; 
bilat. cerv. adenop. 
Stage III 


Ca. base of tongue, un- 
class. squamous cell, 
rt. upper cerv. ade- 
nop. Stage III 


Ca. right tonsil, large 
fungating (type un- 
class.) with cerv. 
adenop. rt. Stage 
III 


Ca. ant. pillar left ton- 
sil, with cervical in- 
duration. Squamous 
cell, well-diff. Stage 
II 

Ca. base of tongue, rt. 
upper cerv. adeno- 
pathy. Unclassified. 
Stage III 


Date 
treatment 
begun. 
Length 
of tr. in 
days 


"3-28-34 


27 days 





9-29-34 


3,200 r right, 





35 days 


6-21-34 


80 days 


12-28-33 | 


36 days 


9-19-33 


33 days 


1-13-33 
54 days 


8-14-34 


36 days 


1-12-33 


50 days 


Dosage (r in air) and 
size of fields 


3,000 r left, 
fields av. 10 cm. diam. 
(T.D. 7,750 r/skin) 


3,000 r left, 

3,000 r right, 

fields 14 X 14 cm., then 
14 X 12 cm., then 9 
cm. diam. 

(T.D. 7,500 r/skin) 

3,100 r left, 

3,300 r right, 

fields 9 cm. diam. 

(T.D. 8,000 r/skin) 


3,000 r left, 

3,000 r right, 

fields 14 X 10 cm., ex- 
cept last six dose 
fields 7 cm. diam. 

(T.D. 7,500 r/skin) 


2,720 r right, 

2,750 r left, 

fields 11 cm. diam., later 
9 cm. diam. 

(T.D. 6,830 r/skin) 


3,600 r right, 

2,700 r left, 

fields 10 cm. diam. 
(T.D. 7,800 r/skin) 


3,000 r left, 

3,000 r right, 

fields 9 cm. diam. 
(T.D. 7,500 r/skin) 


4,000 r right, 

2,800 r left, 

fields 10 cm. sq. 
(T.D. 8,400 r/skin) 








Results 


Tumor shrank and dis- 
appeared. Clinically 
well 11-1-34 (8 
months) 


Tumor shrank; aden- 
opathy diminished 


Treatment elongated by 
two-week _ interrup- 
tion in June (broncho- 
pneumonia). Tumor 
gone 11—1-34(twoand 
one-half months) 


Tumor disappeared, but 
pt. developed stenos- 
ing ca. mid-esoph. 
This received 1,700 
r/o to each of four 
oblique 20 cm. diam. 
fields at 70 cm. T.S.D. 
in 34 days. Temp. 
improvement. Died 
6-18-34. Postmor- 
tem showed broncho- 
pneumonia ;ca. tongue 
arrested; ca. esoph. 
(6 months) 


Tumor shrank but did 
not disappear. De- 
veloped sudden throat 
hemorrhage __11-26- 
33 and died in ten 
minutes—(?) from 
shock or some vascu- 
lar accident. No 
postmortem 

Lesion, including the 
adenopathy, _disap- 
peared. Recurrence 
4-18-34 (15 months). 
Further treatment 
refused. Alive 22 
months. 

Clinically well, 11-1-34 
(one month) 


Tumor and adenopathy 
shrank, leaving only 
tiny nodule on tongue. 
Pt. developed severe 
left craniofacial pain. 
Intracranial section 
left 9th nerve done 
6-19-33, with imme- 
diate post-operative 
death. Arrested 
months. No post- 
mortem 
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18 60 M 
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Site, type, and stage 
of lesion 


“Ca. left side tongue, 


junct. mid and post. 
third, large, ulcerat- 
ing, with left sub- 
max. adenop. Un- 
classified. Stage III 


Ca. soft palate and 
post. wall of phar- 
ynx; epidermoid 
type. Diffuse in- 
volvement uvula and 
both post. faucial 
pillars. Stage III 


Epidermoid ca. left 
tonsil, with left cerv. 
adenopathy. Stage 
III 


Ulcerating tumor post. 
third left cheek at 
angle of jaw, clini- 
cally ca., but biopsy 
unsatisfactory (speci- 
men inadequate). 
Stage IT 


Angio-epithelioma left 
tonsil; very large 
tumor. Stage II 


Epidermoid ca. right 
tonsil with cervical 
adenopathy. Stage 
III 


Date 
treatment 
begun. 
Length 
of tr. in 


9-13-33 


22 days 


5-6-33 
33 days 


9-15-33 


17 days 


9-14-33 
18 days 


1-23-33 


12 days 





Dosage (r in air) and 
size of fields 














3,000 r left, 

2,100 r right, 

fields 18 cm. diam. (but 
protecting part of 
parotid and laryngeal 


area) 
(T.D. 6,400 r/skin) 


2,000 r left, 

2,000 r right, 

fields 10 K 8 cm. 
(T.D. 5,000 r/skin) 


2,800 r right, 

2,700 r left, 

fields 10 X 10 cm. 
(T.D. 6,900 r/skin) 


3,000 r left 
field 9 X 6 cm. 
(T.D. 3,700 r/skin) 


3,000 r left, 
field 9 cm. diam. 
(T.D. 3,800 r/skin) 


2,160 r left, 

2,160 r right, 

fields 10 X 10 cm. 
(T.D. 5,400 r/skin) 
















































Results 


Tumor and adenopathy 
receded but did not 
disappear. Hemor- 
rhage from lingual 
artery 9-10-33 with 
death. Postmortem 
showed ca. confined 
to tongue; broncho- 
pneu. Improved 2 
months 

Clinically arrested to 
date (12 months). 
General health poor 
owing to morphine ad- 
diction. Complains of 
left hemicrania (met. 
to middle fossa ?) 


Lesion shrank but small 
nodule persisted on 
post. pillar. Given 
3,650 r/o to 7 cm. 
area at left angle jaw 
in Sept. (22 days) but 
lesion did not com- 
pletely disappear. 
Died 4-20-34. No 
postmortem 

After 2 months lesion 
not entirely gone; 
given 1,200 r/o un- 
filtered to lesion di- 
rectly (through lead 
tube) and 1,200 r/o 
externally in 12 days, 
Dec., 1933. Lesion 
clinically well 2 mos. 
Prostatic resection, 
bronchopneumonia ! 
and death, 3-12-84. 
No postmortem 

This patient had re- 
ceived moderate 
courses of radiation in 
Dec., 1932, and June, 
1933. This fact and 
her age _ prevented 
more vigorous treat- 
ment. Lesion much 
improved but not ar- 
rested. Alive to date 
in relatively good con- 
dition (12 months) 

Tumor shrank. Radical 
neck dissection 3—18- 
33 (few ca. areas in 
sections). Developed 
pneumonia and died 
on 11-10-33. Post- 
mortem showed no 
ca. in the tonsil or 
tongue area, but low 
in the cervical scar 
one tiny nodule was 
found. Arrested 9 
months 
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TABLE 1 (Continued) 





Date 
treatment 


of lesion 
of tr. in 
days 


Site, type, and stage | 
| 


Ca. right tonsil, in- 8-3-33 
volving rt. half base | 
of tongue with rt. 
submaxillary adeno- 


pathy. Stage III 


58 days 


Epidermoid ca. post. 11-24-33 
portion of floor of 
mouth; fairly well 
diff. Submax. ade- 


nop. Stage III 


35 days 


| 





| 


| 


| 
| 
| 
| 
| 





| 


Dosage (r in air) and 


size of fields Results 


Tumor shrank but did 
not entirely go away, 
Pt. dev. pneumonia 
and died 1-14-34 (4 
months). —Postmor- 
tem showed very little 
tumor tissue in the 
tonsil (looked “non- 
viable’); glands neg, 


3,300 r left, 

3,500 r right, 

fields 18 cm. diam. for 
half of course, then 
9-10 cm. diam. 

(T.D. 8,500 r/skin) 


3,100 r right, 

3,000 r left, 

fields 14 X 10 cm. for 
three - fourths of 
course; 9 cm. diam. 
for remainder 

(T.D. 7,600 r/skin) 


Tumor shrank and was 
cauterized 12-29-33: 
eight gold radon seeds 
inserted 3-15-34; 
bleeding required li- 
gation left ext. caro- 
tid 6-8-34. Dev. 
bronchopneumonia 
and died 6-15-34. 
Postmortem showed 
tumor not arrested 








* TD. is the total dose to all fields, including back-scatter (estimated at approximately 25 per cent for the 


average 10 cm. diameter neck field). 
the French and other literatures. 


clinically definite carcinomas. While clini- 
cally cured, death from post-prostatec- 
tomy complications removed the ‘‘ques- 
tionable case” from the group of arrested 
ones now living. The patient without bi- 
opsy is alive and well (only three months 
have elapsed since the end of treatment). 

There were 14 cases of carcinoma of the 
pharynx; seven were not arrested by treat- 
ment and seven were clinically arrested at 
the end of their course. One of these re- 
curred (after 15 months), and three died of 
intercurrent disease, leaving but three cases 
clinically well at the time of making this re- 
port. The three cases that died of inter- 
current disease are as follows: 

Patient with cancer of base of tongue (No. 
12) who died six months after the end of 
treatment from an independent cancer of 
the mid-esophagus and bronchopneumonia. 
Palpation and inspection (removal not per- 
mitted) of the tongue showed no tumor. 

Patient with cancer of the posterior oral 
area (No. 20) who died two months after 
the end of treatment, from pneumonia 
complicating prostatic resection. No post- 


It is given purely for ready comparison of our doses with those mentioned in 


mortem was allowed. A clinically arrested 
case. 

Patient with cancer of the tonsillar area 
(Fig. 4) involving the base of the tongue 
(No. 22) who died nine months after the 
end of treatment from pneumonia compli- 
cating a simple cold. At autopsy, careful 
examination of the tonsillar area and 
tongue revealed no evidence at all of carci- 
noma, but at the base of a long left cervical 
scar (the patient had a bloc dissection fol- 
lowing roentgen therapy) a tiny micro- 
scopic nodule of carcinoma was discovered 
after prolonged search. 

There were 10 cases of carcinoma of the 
larynx; five were not arrested by treat- 
ment, and five were clinically arrested. It 
is only fair to point out here that three of 
the five not arrested were very advanced, 
indeed hopeless cases. One of the arrested 
cases recurred, seven months following 
treatment (Fig. 5). 

Complications.—There was no mortality 
directly attributable to the roentgen treat- 
ment in this series of patients. No late 
necroses of cartilage or bone, nor pharyn- 
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geal obstructions developed. One patient 
(No. 5) developed some fibrosis about his 
ng about two months 
following treatment: he had had an exten- 


tracheotomy opent 


GARLAND: 


sive cancer of the larynx, recurrent two 


months after operation by a skilled laryn- 
gologist, and also much secondary infection 
about the tissues of his neck. His tumor 
disappeared following treatment, but thick 
fibrous tissue about the mid-laryngeal area 


tube. 
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prevented removal of the tracheotomy 
He developed pneumonia four 
months following treatment and died; no 
autopsy could be obtained. 


Two of the pharyngeal cases developed 


severe hemorrhages from the tumor area: 
one, one month following treatment; the 
other, four months following treatment. 
However, during the same period, two 
other cases that received little or no radia- 


TABLE IV.—ROENTGEN THERAPY RESULTS 
































wa Arrested 
: Casen Improved Arrested Clini- nut dade? _Dead 
Lesion but not but cally : with or of 
treated arrested recurred well peal cancer 
disease 
Mesopharynx 13 6 pt 2 a 6 
Hypopharynx 1 1 
Larynx 10 5 1 + | 4 
NAMM CIMEOR NN 2 5 is 5 Go isin is 00-00 a 500 24 
Clinically arrested at end of tr.............. 12 (50%) 


Recurrence to date 
Clinically well to date 
Well over 8 and up to 18 months 


2 (16%) one at 7, one at 15 months. 


7 (29%) 
4 (16%) 





TABLE V. 


* See text. 





LARYNX* 


1. Roentgen Therapy 


COMPARISON OF THE RESULTS OF TREATMENT OF CANCER OF THE PHARYNX AND 




























































































Results 
a a cass aety Later results Wiekd 
healing Senne 
Coutard Cs. tonsil 46 12 or 26% (4 years and over) _ 
Hypopharynx 89 12 or 138% (4 years and over) 
Larynx (is 22 or 28% (4 years and over) 
Schinz Pharynx and larynx a] as 16 65 or 56% ; 40 or 34% (9 mos.-—3 yrs. ) 
Maisin nats Pharynx i 74 . 25. or 34% 19 or 26% (2 years and over) _ 
_ Lenz Brena Pharynx and larynx ) 31 7 ry “4 “14 or 45% (9 mos. 2 yrs.) 
2. Surgery 
_ Patterson a Pharynx 7 | 50 | 24 or 48% | 12 or 24% (4 years and over) 
New, et al. i Pharynx and larynx and tongue 176 | ek a 32 or 18% (5 years and over) 
Colledge | Larynx  ~~~—~*| «79 :+| 880r41% | Il or 14% (4 years and over) 
Gef | Larynx SS | 18 oF 81% (5 years and over) — 











most of the surgical ones were operable or early ones. 


* It is to be remembered that most of the cases treated by roentgen therapy were extensive or late cases, while 
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tion (one case, only 600 r to each side, the 
other, none at all) developed similar severe 
hemorrhages, so that it is my belief that the 
bleeding may have been due to inevitable 
infiltration by tumor and not to roentgen 
necrosis of vascular walls. 

Severe oral dryness with varying degrees 
of disturbance of taste occurred in several 
of the cases. One patient (No. 14) com- 
plained that this disturbance of taste made 
him more miserable than the original tumor 
(a fungating tonsillar carcinoma, with cer- 
vical adenopathy). Slight atrophy of skin 
with patchy telangiectasis appeared in a 
few of the cases that received more than 
4,000 r/air to one area. 

Discussion.—In cases in which the tumor 
has not almost entirely disappeared at the 
end of the planned amount of radiation, or 
when skin tolerance seems to have been 
reached, it is very difficult to decide how 
much more should be given. It is also diffi- 
cult to treat patients as vigorously or as 
consistently as one would like to do. The 
great tendency in this work seems to be to 
“ease off’’ in dosage; this is well seen in 
Coutard’s cases and is apparent from close 
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study of the detailed case reports of other 
authors. To refresh our memory on what 
Coutard has written under the heading 
“dosage and cancericidal effects” we tran- 
scribe the following from his 1932 paper: 


“Tosum up, if the field is small and if the dis- 
tribution of irradiation is accomplished in the 
maximum period of 15 days, we consider that 
the doses capable of provoking the destruction 
of epithelial cells correspond, for the skin, to 45 
H. (about 4,500 r); for the mucous membranes, 
to 35 H. (about 3,500 r). These doses, which 
should necessarily be modified according to in- 
tervening infection, deep infiltration, or adher- 
ence to the cartilages, have permitted us to cure 
some cancers more easily because of their 
greater radiosensitivity. In order to attain 
these doses in the area of the lesion to be de- 
stroyed, we have been obliged to utilize, for the 
combined portals of entry, a total dose nearly 
double the preceding one. 

‘“‘We have seen that in the treatment of pave- 
ment epitheliomas there is no relation, up toa 
certain limit, between the doses received and 
the frequency of cures, regardless of the degree 
of radiosensitivity. Our patients have been 
cured with doses between 7,000 and 8,000 r, or 
from 70 to 80 H. When the doses have reached 
90, 100, and 150 H., there was no cure; on the 
contrary, aggravation of the patient’s condition 


TABLE VI.—COMPARISON OF ROENTGEN TECHNICS REPORTED* 





Fields, 
em. 


Author Lesion K.V given 


| 
|} 200 | 2 Cu or Zn | 
3 Al 


| 
es —— | == | —— 
Coutard | Meso- 110K 15 
pharynx | 
| 200 | 3 Al | 10 X 15 to 
| | } 10 X 20 


ee ae" f 


| Hypo- 
pharynx 
200 


200 | 2Cu 


Larynx | 3 Al 





Pharynx ? 
and | 
larynx 


Schinz 


jmin. 





6 X 8to 


Pharynx 200 | 1.86 Cu 50 
Al | 10 X 10 


and | 1 
larynx | 





| Larynx 
Pharynx 
Tonsil sa. 


50 to 80 


200 | 3 Cu 
200 | 2Cu 65 
200 | 1 Cu | 40 


Mattick 


Maisin 








| 200 2 Cu 60 
1 Al 


Pharynx 
and 
larynx 

Author Pharynx 200 | Thor. 

and | 

larynx 


Kaplan 


7 diam 


50 to 60 | 14 X 14 to | 


Intensity | 
and daily 
dose 
(r in air)t 
r r 
per per 
day =i 
3 160-480 | 2- 4,000-6,500 (av. 5,200) 


Total dose (all fields 
added— 
r in air)t 


No. No. of 
of | days of 
fields treatment 


3 160-480 | : 3,500-6,500 (av. 4,800) 


4,000-6,500 (av., 5,000) 


3 | 160-480 | : 


6,400 av. 





3 | 300 2 | 15-32 (av. 20) 





| 300-450 | 2-4 | 16-44 (av. 31) | 5,600-9,400 
| 


140 | 5-? ‘a | 2,000 up (one ant. field) 
| 400 | 2-3 3,500 av. 
240-400 2-3 3,300 av. ___ 


| 400-500 | 2. | | 6,800-8,800 
| 


| | | _ 


| 6,000 av. 


32 | 100-300 | 2 
JS 


* Many of these technics have undergone considerable modification since the time they were reported; however, they are of in- 


terest since most existing roentgen statistics are built from them. 


t Recalculated, where necessary, from figures published with back-scatter. 


cent to these figures. 


To obtain the approximate “Skin dose” add 25 pet 
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and increased rapidity of recurrence have been 


the rule. - ’ . 
“Under the conditions in which our treat- 


ments were conducted, the cancericidal effects 
did not increase proportionately with the doses, 
beyond a certain value. 

“Neither do the cancericidal effects increase 
proportionately with the time of treatment— 
quite the contrary. The real or apparent loss of 
radiosensitivity (immunization) of the cells of 
squamous epithelioma is often appreciable 
about the thirtieth day after beginning of the 
treatment. In the same way, the epithelial 
radiolesions of the skin and mucous membranes 
are more difficult to provoke (even when the 
doses are slightly increased) the longer the 
treatments have lasted.”’ 


Beside the proper total dose, the proper 
period of time over which the treatment 
should be given is difficult to decide. When 
visiting Coutard’s clinic two years ago I 
observed him giving as little as 50 r per day, 
stating that he would continue treatment 
for as long as 14 weeks: he stated that he 
was giving as high as 7,000 r to one side of 
the neck and 5,000 r to the other. He ad- 
mitted that his skin and mucous membrane 
reactions in these particular cases would 
not be nearly so marked as in his earlier 
cases and implied that his cures would pos- 
sibly be fewer thereby. It is worth remem- 
bering that the classical Coutard epidermi- 
tis is produced by 4,500 to 5,000 r/skin 
given in 10 days of two daily sittings, each 
one hour long; the cutaneous epithelium is 
completely gone on about the twenty- 
seventh day and completely repaired on 
about the forty-second day. 

Kaplan, ef al. (6) believe that under 
proper conditions the full course should be 
completed in 21 days; under such conditions 
the epithelitis will usually commence on the 
eighteenth day and terminate on the 
twenty-sixth, and epidermitis will com- 
mence on the twenty-sixth and terminate 
on the fortieth day. These authors believe 
that the extension of the treatment over 
too long a time, ‘‘that is, from 30 to 35 
days,” results in milder reactions and 
fewer cures. 

_ How wide a field should be used? Realiz- 
Ing how much the general discomfort of the 
patient increases with the amount of radia- 


tion given and the size of the field used, and 
yet remembering how important it is to use 
relatively large fields to secure adequate 
depth dosage as well as wide enough dis- 
tribution of the beam, one has always to 
compromise on this question. On the 
whole, it would seem advisable, especially 
with pharyngeal cases and extensive laryn- 
geal cases, to commence with a large field, 
at least on the same side as the lesion; in 
actual practice we have usually ended up 
with fields from 9 to 7 cm. in diameter. 
With necks of average size and fields 10 cm. 
in diameter, using the factors above men- 
tioned, the amount of back-scatter to the 
skin is approximately 25 per cent. Since 
our estimations of back-scatter, tissue dose, 
and transmitted dose are all of questionable 
significance, we have not attempted to esti- 
mate actual tumor doses in the individual 
cases. When means become available to do 
this we shall attempt it, since it is obviously 
of considerable importance. 

The major modification which we have 
been compelled to make in our technic (as 
compared to Coutard’s) is in the r per min- 
ute intensity. Coutard (1), Schinz (8), 
Zwerg (9), and others believe that the r per 
minute intensity should be very low, not 
more than 5r per minute. In addition, Cou- 
tard treats some of his patients twice a day 
so as to prolong the time under treatment. 
On the other hand, Pack and Quimby (10) 
on experimental grounds, and Lenz (11), 
Mattick (12), and other authors (13) on 
clinical grounds believe that satisfactory re- 
sults can be secured with an intensity of 
from 10 to 30 r per minute. Most of our 
cases have been treated with an intensity of 
32 r per minute. 

A review of our-small series of cases sug- 
gests that perhaps we should have treated 
some of them more rapidly, much more 
rapidly (e.g., 24 instead of 36 days) or that 
we should have given them larger doses 
(e.g., up to 4,500 r to each side). It is note- 
worthy that none of them suffered necrosis 
of cartilage or bone. 

Other undecided but perhaps less im- 
portant points include the question of the 
influence of wave length upon biologic 
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effect. Since the results of both animal and 
clinical experimentation are conflicting, we 
must fall back on clinical impressions. 
There is no question but that the majority 
of workers favor thick filters, that is, filters 
giving an effective wave length of 0.12 to 
0.11 A. We have used a Thoraeus com- 
bined tin filter instead of 2mm. Cu because 
of its relatively increased efficiency (giving 
approximately 30 per cent more transmis- 
sion than 2 mm. Cu but a similar “‘hard- 
ness’). We think or imagine that the cu- 
taneous reactions are less severe with it than 
with 0.5 mm. Cu, but we realize that there 
are many who believe that the reactions are 
equally severe with either filter. 

The question of pre-biopsy radiation is 
also a moot one. It is interesting to note a 
recent statement by a well-known nose- 
and-throat surgeon (14), urging that such 
should always be done. Personally, we re- 
gard it as a logical procedure. 

Finally, the question of what constitutes 
the most judicious combination of radia- 
tion and surgery arises. Schinz (8) be- 
lieves, as far as laryngeal tumors are con- 
cerned, that well-differentiated intrinsic 
epitheliomas with fixation of the cord can 
be treated surgically or radiologically. He 
thinks that all other laryngeal tumors 
should be treated radiologically. Like Cou- 
tard, he favors radiation in early cases on 
account of the better conservation of the 
voice. Coutard believes that when there is 
much infiltration of the laryngeal muscles, 
resection, followed by protracted roentgen 
therapy, will give better results on the 
whole than roentgen therapy alone. D. 
Harmer (14) advises, for operable tumors, a 
combination of short-course pre-operative 
radiation, surgery, and, starting about ten 
days later, long-course post-operative radia- 
tion. For all inoperable ones he recom- 
mends radiation only. 

For pharyngeal tumors there is little 
doubt that radiation is the superior method 
of treatment. In early lesions the choice 
must depend on the facilities available and 
the relative skill of the surgeon and the 
radiologist. As Bloodgood (15) recently 
stated: ‘‘X-rays are no longer looked on as 
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a last resort.”” One has only to see the re- 
sults obtainable with properly administered 
radiation to suspect that the day of extep- 
sive mutilating operations is passing; no 
longer must one tell a patient that the only 
chance of cure in primary malignant disease 
of the oropharynx lies in an operation which 
may sacrifice half of the jaw. However, 
while proper radiation treatment requires 
as much judgment and care and consider- 
ably more patience than surgical treatment, 
Cade’s remark that “competent surgery is 
still preferable to incompetent radiation” 
seems worth recalling to mind. 


SUMMARY 


Many cases of malignant disease of the 
larynx and pharynx can be arrested and 
apparently cured by adequate, carefully 
administered, roentgen therapy. 

None of the present series of cases has 
been observed for a period of five years and, 
therefore, the number of ‘‘clinical cures” 
cannot be stated. However, it may be 


pointed out that 12 out of 24 cases showed 


primary healing, and 7 out of 24 cases are 
clinically arrested at the time of making 
this report (two months to one and one- 
half years) and that some of the others re- 
ceived remarkable palliation. 

No patients died from causes directly at- 
tributable to the roentgen therapy in this 
series of cases. No late necroses of carti- 
lage or bone and no laryngeal or pharyngeal 
obstructions due to radiation were observed. 
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INTRA-ORAL CANCER AND ITS TREATMENT’ 


By ORVILLE N. MELAND, M.D., F.A.C.S., Los Angeles 


S=HIS subject is not a new one with 
us—it has been presented on two 
previous occasions (1 and 2)—but in 

this communication we are giving a review 

of the work carried out in the years 1930, 

1931, and 1932. It was prompted by a re- 

cent report from the Curie Institute (3) and 

its purpose is to draw some conclusions that 
may be of future guidance in treating pa- 
tients with this disease. 

In order to facilitate the case’ analysis, 
patients have been segregated into two 
large groups: (A) Those in which there 
were lesions of the tongue alone, of which 
there were 69 cases; (B) Those in whom 
the malignancy was on the buccal surfaces, 
palate, and alveolar regions, of which there 
were 26 cases. For further ease in study 
these groups were subdivided into classes 
as given below: 


TABLE I 


Class I. Primary lesion less than 2 cm. in diameter 
Class II. Primary lesion over 2 cm. in diameter 

Class III. Primary lesion associated with enlarged 
lymph nodes 

Recurrent lesion after operation 


Class IV. 

Diagnosis.—The diagnosis of malignancy 
in the oral cavity seems simple enough to 
an experienced observer but to the average 
physician it offers much difficulty. In early 
borderline cases confusion is bound to arise 
at times, but too often cancer is mistaken 
for acute inflammatory lesions such as 
trench mouth or for one of the manifesta- 
tions of syphilis. In the minds of many men 
a smear or a blood Wassermann seems to 
clinch the diagnosis and suggest the treat- 
ment. Many patients are treated for weeks 
by local applications and intravenous ar- 
senicals, even in the presence of an advanc- 
ing lesion before a biopsy is even con- 


1 Presented before the Radiological Society of North 
America at the Twentieth Annual Meeting, at Mem- 
phis, Tenn., Dec. 3-7, 1934. 


sidered. It is excusable to treat a patient 
for a week or two but when no improve- 
ment takes place one may rest assured that 
something exists beside the condition for 
which treatment is given. When taking 
smears and blood for a Wassermann, why 
not make the biopsy a routine procedure? 
It is a simple one, carried out under local 
anesthesia, and from our observation as 
well as from the publications of others it 
does not seem to lead to dissemination 
where proper treatment is instituted im- 
mediately. After all, the absolute diagno- 
sis rests on biopsy and biopsy alone; the 
sooner this lesson is impressed on the pro- 
fession and laity alike, the sooner will we 
see earlier diagnosis and improvement in 
clinical results. 

In the material we are studying we find 
that in Group A, biopsies were done in 47 
patients, and in all of these a diagnosis of 
squamous-cell epithelioma was made. In 
Group B, we have 21 patients in whom a 
pathologic examination confirmed the clini- 
cal impression—all sections were put down 
as squamous-cell epithelioma except one, 
which was reported as a small round-cell 
sarcoma. In the remaining patients, be- 
cause they were in such an advanced state 
of the disease, the diagnosis was made by 
clinical examination alone—most of these 
individuals were not treated. 

Prognosis.—Prognosis is dependent on 4 
number of factors, for instance, such as- 
sociated complications as infection and 
syphilis are very important. Extensive 
purulent infections result in engorgement 
of the lymph vessels which favors early 
metastatic emboli into the nodes, diminish- 
ing the chances of cure: syphilis also 1- 
fluences the outcome. In our patients, 
seven had a previous history of syphilis 
which was verified by a positive Wasset- 
mann. All of these patients were rather 
advanced in their disease but despite enef- 
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getic treatment both by radiation and 
electrosurgery, not one recovered. 
The two outstanding conditions of es- 
cial significance are the size of the lesion 
and the histologic picture. From the stand- 
int of extent of the lesion we have pre- 
pared Table II: Table III gives the in- 


fluence of pathology. 


TABLE II 
Not 
treated Dead 


Class I 25 11 (44%) (60%) 
Class II 19 5 (26.3%) (45%) 
Class III 19 O (0%) ( 0%) 
Class IV 6 2 (83%) (49%) 


Group A Cases Well 











Group B Cases Well treated Dead 
Class I 9 
Class II i 4 
Class III ‘ 2 
Class IV ‘ 0 





(90%) 0 
(80%) 0 
(22%) 0 
( 0%) a 
ee 6 0 





TABLE III 





Group A Cases Living 





Ungraded 28 10 
Grade I 5 4 
Grade II is 3 (25%) 
Grade III 0 ( 0%) 
Grade IV 0 (0%) 


47 17 


(35%) 
(80%) 





Cases Living 


Group B 





Ungraded 11 10 (90%) . 


Grade I 2 1 (50%) 
Grade II 5 4 (80%) 
Grade III 1 0 (0%) 
Grade IV 1 0 (0%) 
Sarcoma 1 0 


21 15 

As a rule, the smaller the lesion, in the 
absence of secondaries, the better the 
chance of recovery. Likewise from a 
pathologic standpoint, the lower the degree 
of malignancy the less chance of metastasis 
and the greater the opportunity of re- 
covery. High degree malignancies are not 
very common and rarely recover, but low 
grade malignancies, even in the presence of 
Metastasis or recurrence when combined 


electrosurgery and radiation are used, 
may be followed by recovery. 

Treatment.—The treatment of the pri- 
mary lesion in these patients has been 
varied according to a number of conditions. 
Briefly, they are tabulated as follows: 

1. Condition of the patient. 

2. Pathologic diagnosis and grading of 
the tumor. 

3. Extent of the primary lesion. 

4. Presence of metastatic nodes which 
are operable or inoperable. 

5. Presence of complicating diseases as 
marked secondary infection, syphilis, and 
diabetes. 

No hard and fast rules can be layed 
down, especially in the aged, since we must 
remember that though we are treating can- 
cer we are also treating a patient. In some, 
palliation alone is all that can be hoped for 
even though the primary lesion is techni- 
cally curable, since the general health pre- 
cludes anything radical. On the other 
hand, a patient may be in excellent condi- 
tion physically but the disease may be so 
malignant and extensive locally that cura- 
tive and radical treatment is not justifiable. 
When conditions are favorable, we make 
use of radiation in any or all of its forms as 
well aselectrosurgery. The methods which 
we have used are as follows: (1) Radon 
gold seeds alone; (2) Platinum radium 
needles alone; (3) Surface radium; (4) 
Electrosurgery alone; (5) Combined radia- 
tion and electrosurgery. 

In the tongue, after extended use of both 
needles and seeds, we have come to the con- 
clusion that seeds are preferable. We real- 
ize that this is not in accord with the views 
of some men in England, France, and this 
country who use needles to the exclusion of 
seeds. Needles do give a more constant 
and a better quality of radiation because of 
the higher filtration, but because the 
trauma incident to their insertion is 
greater, they carry a greater risk of infec- 
tion than do seeds. The discomfort to the 
patient is more marked since they easily 
fall out and must be replaced: seeds, on 
the other hand, are easily inserted and 
need not be watched. Furthermore, the 
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use of needles requires hospitalization, 
with its increased expense, an item of 
importance at present to every patient. 

Secondary Nodes.—What should be done 
with suspected and palpable nodes is a big 
problem: a question which was discussed 
in two previous publications (1 and 2). 
That a great difference of opinion still 
exists can be seen from the reports of the 
California Cancer Commission on _ this 
matter (4). This report represents a 
cross-section of world opinion on the sub- 
ject by men who are engaged in this par- 
ticular type of work. In conformity with 
our previous opinions, we are still con- 
servative in our attitude. The lymph 
node has a definite function to perform; 
it acts as a barrier, and should be treated 
as such. We do not feel that every case 
should have a radical neck dissection un- 
less there are definite indications for it, 
since many patients do not develop nodes 
at any time. As a general rule, we believe 
that each case should be individualized, 
but the following method is usually our ac- 
cepted mode of attack. 

1. In the clinical presence of a primary 
lesion and no visible or palpable nodes in 
in the neck, the lymph draining areas are 
given prophylactic irradiation by means 
of high voltage x-ray to each side of the 
neck. The patient then reports for a 
check-up at stated intervals; if nodes de- 
velop, a neck dissection is advised. The 
rationale of such a procedure is justified 
by the experience of Widmann (5), who 
found that in patients with epithelioma of 
the lip where no nodes were palpable only 
17 per cent developed metastasis, while 51 
per cent of the non-irradiated individuals 
developed uncontrollable cervical lymph 
node metastasis. Prophylactic irradiation 
does not interfere with a later neck dissec- 
tion if nodes develop and surgical interfer- 
ence is necessary. The following case is il- 
lustrative. 

L. B., aged 41 years, reported to the hos- 
pital on Feb. 12, 1932, with a lesion on the 
buccal surface of the left cheek, 2.5 K 3.cm. 
in size, which had been present four 
months. . Nonodes were palpable. Biopsy 
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showed ‘Squamous-cell epithelioma, Grade 
II. 

On Feb.''15, 1932, 7 platinum needles 
with a total conterit of 10.1 mgzit. of radium 
were inserted under the lesion, giving a 
total dosage of 969.6 mg.-hr. over 96 hours, 
In the latter part of March the lesion had 
completely disappeared. He was then given 
x-radiation, a total dose of 1,190 r under the 
chin over a two-week period, with the 
following factors: 30 cm.; 100 K.V.; 4 
ma., 0.25 mm. Cu plus 1 mm. AI filter, 
Three nodes developed near the left 
submaxillary gland. 

In June, the submaxillary and submental 
regions were cleaned out by means of the 
endotherm, with primary healing. The 
nodes showed the presence of metastasis. 
In October, 1934, he was well. 

2. In cases in which the patient has 
palpable but not fixed nodes in the neck, 
both sides are treated with x-radiation. If 
the section of the primary lesion shows a 
high grade of malignancy, only radiation is 
used. In the lower grades, if the primary 
lesion is controlled and the nodes are still 
palpable, then the two procedures have 
been adopted. 

(a) Radical dissection of the neck by 
means of the endotherm, followed by the im- 
plantation of platinum needles for a few 
days.—The following case is an illustration. 

J. H. P., aged 51 years, reported on Nov. 
9, 1932, with a lesion on the buccal surface 
of the right cheek, 2 cm. in diameter and 0.5 
cm. thick, which had been present six 
months as a sore. He had been treated 
for syphilis and trench mouth by two 
physicians. On examination, besides the 
primary lesion, he had two nodes in the re- 
gion of the right submaxillary region, the 
largest being 3 cm. in diameter. Biopsy 
showed squamous-cell epithelioma, Grade 
II. 

On Nov. 17, 1932, six gold seeds of 12 me. 
were plunged around the growth of the pri- 
mary lesion. The mouth was healed on 
Jan. 13, 1933. 

The secondary nodes were treated by x 
radiation to the right side of the neck, 
1,250 r, over a 10 X 10 cm. area, from Nov. 
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9 to 16, with the following factors: 50 cm., 
900 K.V., 4 ma., 0.5 mm. Cu plus 1 mm. Al. 
On Jan. 23, 1933, under Avertin anesthesia, 
q Butlin operation on the right side of the 
neck was done by means of endotherm. 
Four platinum needles were inserted 
around the digastric muscle, the total 
dosage for 72 hours being 288 mg.-hrs. On 
March 22, 1933, no pathology was present. 
In October, 1934, he was well. 

(b) Exposure of the nodes and implanta- 
tion of radon.—The following case is an il- 
justration. 

C. P., aged 54 years, reported on June 2, 
1932, that for six months he had suffered 
with a sore on the tongue which had been 
treated by carbolic acid. On examination, 
there was a lesion 3.5 cm. long involving the 
entire left side of the organ, also, a node 1.5 
cm. on the left side of the neck over the 
carotid bifurcation. Biopsy showed squa- 
mous-cell epithelioma. 

On June 10, 1932, 18 gold seeds contain- 
ing 2 me. each were inserted into the pri- 
mary lesion of the tongue. On September 
30, the tongue was healed. The secondary 
lesion was given x-radiation over both sides 
of the neck, 1,200 r to the left side, 900 r 
to the right side, with the following factors: 
50 cm., 200 K.V., 4 ma., 0.5 mm. Cu plus 1 
mm. Al. Treatment was given from June 
2 to 9, 1932. 

On March 8, when the node did not dis- 
appear it was exposed by electrosurgery 
and 13 gold seeds containing 19.5 mc. were 
inserted around and into the node. A 
severe reaction resulted but was followed 
by healing. In November, 1933, osteomye- 
litis of the left mandible developed which led 
to sequestration of the angle of the jaw. In 
October, 1934, the patient was in good con- 
dition except for loss of a part of the jaw; 
the tongue was healed and the node in the 
neck has disappeared. 

3. In fixed inoperable nodes we have re- 
lied on x-radiation alone, radium packs, 
radon seed implants, or radium needles. 

As a general rule in the patients we have 
studied, in whom the nodes in the neck 
are involved, x-ray and surface radium 
alone have not been sufficient to control the 
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disease even when the primary lesion is 
cured. We have, however, patients who 
have recovered when a combined radiologi- 
cal and surgical attack with or without the 
use of seeds and needles has been used. 
Whether the technic as described by Cou- 
tard will improve external radiation results 
remains to be seen. We have patients 
under observation in whom nodes have en- 
tirely disappeared after the use of his 
technic but the observation time is too 
short at present to offer any opinion as to 
the ultimate outcome. 

Results of Treatment.—Reference to 
Tables II and III gives the result of treat- 
ment. By careful selection of the method 
of treatment, many of these patients re- 
cover: the outcome is influenced to a great 
extent by the side of the lesion, its loca- 
tion, and the histologic picture. We can- 
not change the histologic findings nor the 
degree of malignancy, but we can by edu- 
cational methods hope to influence the size 
of the lesion by earlier recognition. Lay- 
men are prone to disregard trivial lesions 
in the mouth until quite advanced, but 
they alone are not to blame. The first 
medical adviser has often been an advocate 
of ‘“‘watchful waiting’ and has lulled the 
patient into a false sense of security which 
has pushed him out of the curable class 
into that of the incurable. Professional 
education will bring desired results if early 
biopsy is stressed in all doubtful cases. 


SUMMARY 


1. Improvement in the cure of intra- 
oral cancer may be expected where biopsy 


is carried out early: it gives the absolute 
diagnosis and suggests the type of treat- 
ment which must be varied to suit the in- 
dividual. 

2. Interstitial radiation, either in the 
form of gold radon seeds or platinum 
needles, for the primary lesion is the ther- 
apy of choice; it must be supplemented by 
electrosurgery where indicated. 

3. Highly filtered x-radiation to the 
lymph-bearing areas and lymph nodes is in- 
dicated as a prophylactic in all cases; in 
those in which operable nodes are present, 
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x-radiation supplemented by radon im- 
plants to the nodes or electrosurgical dis- 
section offer the patient the best we know 
of at present. 

4. X-radiation for palliative purposes is 
indicated in the inoperable group. 
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THE EVALUATION OF THE ROENTGEN TREATMENT OF 
LARYNGEAL CARCINOMA! 


REPORT OF CASES 


By I. SETH HIRSCH, M.D., and SAMUEL M. BAUM, M.D., New York City 


From the Radiation Therapy Department, Beth Israel Hospital 


INTRODUCTION 


=HE evaluation of the therapeutic meth- 
| ods utilized for this disease is not 

an easy task. There are several rea- 
sons for this. Firstly, even to-day, the 
technic of radiation therapy has not yet 
been standardized. The results which any 
therapist is able to show at present are, 
therefore, in a sense experimental. Se- 
condly, usually none but the most ad- 
vanced and hopeless cases have been sub- 
mitted for radiation treatment. The early 
intrinsic cases of carcinoma, cases which 
surgeons consider suitable for operation, 
are seldom subjected to radiation. Thirdly, 
there is much to be desired in the manner 
in which the results are summarized sta- 
tistically. 

Despite all this, such an analysis of the 
literature as is now possible would indicate 
that results obtained by radiation treat- 
ment in the advanced and hopeless cases 
are encouraging. Many sufferers have 
been rendered clinically free of the disease, 
or have had their lives prolonged in relative 
comfort. It is on the basis of experience, 
mainly, with this group, that the merits of 
radiation therapy as a means of controlling 
carcinoma of the larynx have been estab- 
lished. In the group not completely in the 
category of the inoperable, small as it is, 
the results obtained seem to warrant the 
statement that irradiation produces end- 
results as good as those obtained by surgi- 
cal treatment, with the additional gain, 
the preservation of the voice. The 
combination of irradiation and surgery 

"Read before the Radiological Society of North 
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Fig. 1. Squamous-cell carcinoma with horni- 
fication, partly necrotic. 
seems to give better results than surgery 
alone. 


ACHIEVEMENTS OF ROENTGEN THERAPY 
IN LARYNGEAL CANCER 


Definite progress with this form of 
therapy is a very recent accomplishment. 
In 1922, Gunsett reported that he had 
treated two patients with high voltage 
X-rays, one remaining clinically free for a 
period of eight years. Ten years later 
(1932) he again reported, on a total of 
33 cases (including the earlier ones), 23 
being advanced and 10 intrinsic. One 
patient had lived nine years, two for four 
years, and five for three years—a total of 
nine survivals. 

In 1922 also, Parés, in France, claimed 
to have cured five out of ten cases, and 
Pfahler utilized high voltage x-ray therapy 
before laryngotomy or other surgical meas- 
ures. In 1923, Coutard and Hautant re- 
ported that 58 per cent of the patients 
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Fig. 2. Larynx from which specimen in Figure 
1 was taken. Aryepiglottic fold, as well as the 
epiglottis, shows induration and _ thickening. 
Moderate amount of induration in the cuneiform 
and arytenoid cartilages. Ventricular illumi- 
nation fairly normal. Both cords and bands can 
be clearly visualized. 


they had treated by the x-ray had re- 
mained well for periods varying from six 
months to a year. 

Other reports from Coutard have ap- 


peared during the past four years. Most of 
the cases treated were advanced and in- 
operable, and a goodly number of them 
were recurrences after surgery, many with 
metastasis to the cervical glands. Of 77 
larynx cases, there were 25 survivals for 
three years (32 per cent), and of 89 pharyn- 
geal cases, 14 (15 per cent) were alive and 
well after three years. This is by far the 
best result ever achieved in the radio- 
therapy of this particular lesion. A report 
on the same series made in 1934 revealed 
that 22 (28 per cent) of the laryngeal cases 
still survived, and 11 (12 per cent) of the 
hypopharyngeal cases. In both types of 
the disease there were survivals for more 
than seven years. 

Stewart-Harrison treated a total of 116 


Fig. 3. Complete disappearance of the tumor. 
Normal laryngeal illumination and structural relation. 


cases, of which 105 were pharyngeal carc- 
noma and 11 carcinoma of the larynx. In 
1932 he reported the results after three and 
a half years. ‘‘Local success” had been at- 
tained in 57 pharyngeal cases (54.2 per 
cent), and 34, or 32.3 per cent, were clini- 
cally free from malignancy at the time the 
report was made. Of the patients with car- 
cinoma of the larynx, seven out of eleven 
showed the immediate success of the ther- 
apy, while six, or 54.5 per cent, were symp- 
tom-free when reported, from nine months 
to three and a half years later. Stewart- 
Harrison concludes: ‘‘The’results of pro- 
tracted fractional x-ray therapy in the 
treatment of cancer of the larynx and 
pharynx are not inferior, and are often 
superior, to those obtained by any other 
treatment.” 

Nager, Schinz, and Zuppinger, in 1934, 
presented their five-year results after using 
the method of protracted fractional dosage. 
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In a series of 121 cases of very advanced 
and inoperable carcinomas of the pharynx 
and hypopharynx, they obtained success 
in 25 (20 per cent), while from 10 intrinsic 
cases, four (40 per cent) had been symp- 
tom-free for from two to five years. These 
authors believe that in small, localized, 
intrinsic tumors, roentgen therapy alone 
can produce primary regression of the 
lesion, aud lasting results in a large per- 
centage of cases. 

Lambadarides, between 1925 and 1933, 
treated 12 cases of laryngeal cancer, all ad- 
vanced and inoperable. When the report 
was made, six were alive and clinically free 
of all indications of malignancy. Of these, 
one has survived nine years; one, six years; 
one, five years; one, three years; one, two 
years, and one for one year. 

This author attributes the good results 
principally to the employment of the frac- 
tional protracted radiation, but points out 
that such factors as natural resistance, the 
precise location of the tumor, and, to a 
certain extent, the histologic structure of 
the lesion play a part in the prognosis. As 
all of these patients would have died 
quickly without the assistance afforded 
them by x-ray therapy, he considers his 
results most encouraging. 


RESULTS OF SURGERY 


It is instructive to compare the above 
results with those obtained by laryngeal 
surgeons. It is generally conceded that in 
cancers arising from the vocal cords, the 
symptoms are manifested early, and the 
disease progresses very slowly. It is held, 
therefore, that surgery can produce per- 
manent results in intrinsic cancer of the 
larynx. But in extrinsic cancer the onset is 
insidious, and invasion of the lymphatics 
takes place early also. Since, therefore, 
surgery offers very little hope for extrinsic 
cancer, the majority of cases coming to the 
tadiologist are of this type—inoperable 
from the outset. 

The surgeon selects his cases, and must 
take into consideration not only the eradi- 
cation of the disease, but the preservation 
of the voice, as well. The radiologist, deal- 
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ing with the most advanced and inoperable 
cases, has succeeded in preserving the voice 
in all his cases, and has eradicated the dis- 
ease to the extent of being able to show pa- 
tients who have remained well for periods 
as long as eight and nine years. These facts 
should be kept in mind, in order to make a 
fair comparison between the results of sur- 
gery and of radiation. 

Chevalier Jackson (1934) reports results 
of laryngofissure in early laryngeal cancer, 
as follows: Forty-one cases (55 per cent) 
alive and well after five or more years: 
nineteen cases untraced after the first year; 
three died within five years of intercurrent 
disease; two died of cancer of other re- 
gions without local recurrence; nine died 
of recurrence in less than five years. 

From these results, Jackson claims 82 per 
cent of survivals for five years or more. 

St. Clair Thomson (1928), also perform- 
ing laryngofissure in early intrinsic cases, 
reports 70 operations, giving survival rates 
as follows: Thirty-four (45 per cent) alive 
and well for three years or more; eighteen 
died of intercurrent disease, having been 
free from cancer for three years or more; 
seven died of distant metastasis; eleven 
died of local recurrence, eight of these with- 
in one year; three died of recurrence after 
three years; three died as the result of the 
operation. 

On the basis of the above, Thomson 
gives 76 per cent as the average of lasting 
cures. 

New and Waugh (1934), of the Mayo 
Clinic, stressing the importance of early 
diagnosis, give the following results in 107 
cases, in which the patients underwent 
thyrotomy or laryngectomy: Sixty-nine 
(64.5 per cent) were alive and well for five 
years or more after the operation. They 
also point out that of the six microscopi- 
cally Grade 4 tumors, which they were able 
to trace, not one survived the five-year 
period. 

Cetra, reporting 149 laryngectomies, 
gives the following figures: Thirty-seven 
(24 per cent) survived for three years or 
more; seventeen (11 per cent) lived for 
three years; nine (6 per cent) lived for four 
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A.—Indirect mirror laryngoscopy showing D.—At eight weeks, continued regression of 
the tumor mass involving arytenoid region and tumor mass. 
epiglottis at the beginning of roentgen therapy. 


E.—At fourteen weeks, moderate amount of 
edema of the arytenoid region. The cords 
can now be well visualized and function 
normally. 


B.—Four weeks following roentgen therapy, 
showing the typical radio-epithelitis of the 
larynx and hypopharynx. 


C—At six weeks, definite regression of F.—At 66 weeks, complete disappearance of 
tumor mass. the tumor and restoration of the larynx to 
normal. 


Fig. 4. Regressive changes in laryngeal cancer under roentgen therapy. 
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years, and eleven (7 per cent) lived for five 
years. In 46 cases there was adenopathy, 
but in some the histologic examination 
failed to reveal cancer tissue. 


Fig. 5. 
cartilages. 
sues. 
upon by the tumor mass. 


The results of surgery in laryngeal cases 
are given by Nager, Schinz, and Zuppinger, 
of the Ziirich Clinic. Some of their patients 
likewise received post-operative roentgen 
therapy by the old method of massive dos- 
age, 

There were 280 cases treated in all, of 
which 23 growths were intrinsic and 257 ex- 
trinsic. Eleven patients (5 per cent) sur- 
vived from one to nine years. Of the six 
patients with intrinsic neoplasms who were 
among these survivors, two had received 
post-operative roentgen therapy. Of the 
remaining five patients who survived, the 
growths had been extrinsic, and of these 
two received post-operative radiation with 
X-ray and two (sarcomas) were treated with 
radium. 


Fielding O. Lewis (1931) gives the results 
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of surgery in both intrinsic and extrinsic 
carcinoma of the larynx, as follows: In 
ten cases of early intrinsic carcinoma, 
the tumor being confined to the ‘cord 


Infiltration of the aryepiglottic folds and erosion of the epiglottic 
Infiltration in the posterior wall of the larynx and thyro-hyoid tis- 
The hyoid bone is displaced upward. Laryngeal vestibule is encroached 
Laryngeal illumination is diminished. 


and laryngofissure being the operation of 
choice, four (40 per cent) survived five 
years or more. In advanced intrinsic car- 
cinoma, laryngectomy was performed in 83 
cases. Of these, 32 (38 per cent) survived 
five years or more. In extrinsic carcinoma 
of the larynx, with cervical metastasis, out 
of 75 cases operated on, 16 (21 per cent) 
were alive and well after five years. 
Taking the entire group of 168 cases 
in which surgery was the method of treat- 
ment, 52 (30 per cent) remained alive five 
years or more. This operator favors pre- 
operative and post-operative radiation in 
the advanced intrinsic and extrinsic cases. 
Colledge and Peacock (1932) report the 
results of surgery in 108 cases of intrinsic 
and extrinsic laryngeal carcinoma; 56 out 
of 60 were operated upon, either by total 
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laryngectomy (42), partial laryngectomy 
(3), or laryngofissure (11). These authors 
claim 80 per cent survival in the cases 
in which thyrotomy was performed. The 


Fig. 6. 
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cases, 30 being intrinsic and 82 extrinsic 
carcinomas of the larynx, wherein surgery 
was carried out. Twenty-five (22 per cent) 
survived, 20 of these survivors having been 


Same case as shown in Figure 5, showing normal roentgeno- 


graphic appearance of larynx following roentgen therapy. 


time of survival is not definitely stated. 
Eleven (24 per cent) survived laryngec- 
tomy for three years or longer. 

In the group of extrinsic cancers there 
were 48 cases: 24 were too advanced for 
surgery; one patient refused operation; 
pharyngotomy was performed in 23 in- 
stances. Nine patients (39 per cent) died 
as a direct result of the operation. Of the 
14 surviving, eight lived for periods of from 
less than one year to two and one-half years, 
but eventually succumbed to the disease. 

Orton (1932) operated on a series of 112 


intrinsic cases. The time of survival is not 
given. Of the surviving five extrinsic cases, 
one has been alive and well for two years; 
one is alive, but with recurrence, and three 
are too recent to be reported as final results. 

It is apparent, therefore, that conserva- 
tive surgery as practised by Jackson, 
Thomson, New, and Clerf gives excellent 
results, but is applicable only to the very 
early intrinsic or cordal tumors, and in 
selected cases. Even in these, the results ob- 
tained are not without functional and 
physiologic disturbances of the larynk. 
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ackson admits that only about 19 per cent 
of the cases which come into his hands are 
suitable for this kind of surgery. 

When the disease has become extrinsic, 
radical surgery is necessarily mutilating, 
the patient is permanently disabled, and 
the consideration of the final results shows 
that the treatment is not warranted or 
justified. On the other hand, some sur- 
geons report improved statistics in the 
results of operative treatment, when sur- 
gery has been combined with external 
radiation. 


SOME FEATURES OF DIAGNOSIS 


From the point of view of diagnosis, 
prognosis, and treatment, it is important 
to establish accurately the location of the 
laryngeal growth. 

Direct and Indirect Laryngoscopy.— 
Neither direct nor indirect laryngoscopy 
can give fully information as to the extent 
of the disease, and in the mirror a carcino- 
matous area always appears smaller than 
it really is; but if x-ray examination and 
laryngoscopy are combined, a more accu- 
rate picture of the disease is obtained. 

X-ray Examination.—The careful study 
and interpretation of roentgenograms will 
supply many data which will prove most 
valuable in guiding the therapist in the 
selection of the method of treatment to be 
adopted. X-ray examination not only 
supplies information as to the extent of 
the neoplastic invasion, but also reveals 
much as to the spread of the disease into 
the prevertebral pharyngo-epiglottic space, 
the subglottic and hyoid regions, as well as 
into the soft tissues. The roentgen ex- 
amination likewise shows the extent of in- 
volvement of the laryngeal cartilages. 

The roentgen examination may be made 
fluoroscopically or radiographically, or 
both methods may be employed. The 
fluoroscopic examination permits a pre- 
liminary general survey, and also a study 
of the mobility of the structures during 
Phonation, deglutition, and respiration, 
while the routine roentgen examination 
provides the permanent record. 

The alterations in the larynx and ad- 
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jacent parts produced by an intrinsic or 
extrinsic malignant neoplasm are visualized 
in the roentgenogram as erosion, infiltra- 
tion, and displacement of both larynx and 
neighboring structures, as well as by ob- 
literation or encroachment on the illumi- 
nated pharyngo-laryngeal spaces. 

While treatment is in progress, and after 
its completion, roentgen examination gives 
information as to the reaction of the tissues 
to irradiation, and aids in determination 
of the dosage. After the treatment has 
been concluded, the x-ray examination 
permits the study of the progress of re- 
gression, and the detection of early metas- 
tasis or recurrence. 

Biopsy.—The question of the wisdom 
of performing biopsies has long been a 
subject of lively discussion among those 
interested in the treatment of cancer of the 
larynx. Thomson thinks the clinical ex- 
amination is far more important, and that 
many of the specimens taken are not large 
enough; also, at times, that the tissue may 
be, not only insufficient, but removed from 
the wrong place. Tucker, on the other 
hand, strongly advocates biopsy, regarding 
it as the conclusive diagnostic step in every 
case. He advises the use of the Jackson 
laryngoscope, for when this is employed a 
specimen from any desired site can be ob- 
tained promptly and accurately. Clerf 
believes that the factor of biopsy as an in- 
fluence in promoting metastasis is largely 
theoretical, although he recognizes the 
possibilities of trauma at the time the 
laryngoscopy is done, and that to permit a 
long interval to elapse between taking the 
specimen and instituting treatment favors 
dissemination of cancer cells. Therefore, 
trauma and delay should be avoided. 


RADIOSENSITIVITY 


Although, generally speaking, the histo- 
logic examination and the grading of tu- 
mors provides valuable information, it 
must be stressed that there are numerous 
other factors which play an important 
role in the ‘‘radiosensitivity” or “radio- 


’ 


curability”’ of the individual tumor. Suc- 
cess in treatment depends upon the care- 
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or 
during the course of treatment. 


the 
radioresistance in tumors, have 


presence or absence of second- 


’ 


what 


roentgen therapy, if the energy 


(time- 


intensity factor, etc.), and the 


7 
la 


tors, such as the extent of 
the size 


and location of the primary 
of 


constitutes radiosensitivity 
after con- 


While histologic 


Indeed, 
TRACHEOTOMY 
In our experience, tracheot- 
omy has never been necessary 


Our conceptions 


? 


ary infection, the condition of 
the vasculo-connective tissue 
recently undergone considerable 
modification. 

grading is undoubtedly very 
useful, work such as Coutard’s, 
Schinz’s, and Zuppinger’s, and 
our own clinical experience, 
If the chink of the glottis is 


have definitely demonstrated 
vocal cord, and long considered 


to be highly radioresistant) can 
be made to yield readily to 
tivity, we still cannot predict 


tumor, the amount of involve- 
about the growth (tumor bed), 
the technical or physical fac- 
patient’s general physical state. 
These factors are as important 
as the histologic structure of 
the tumor, upon which so much 
stress is commonly placed. 
that laryngeal growths (histo- 
logically squamous-cell epithe- 
lioma with hornification, which 
is usually found on the true 
is distributed in relatively low 
intensities, and the treatment 
protracted over a long period 
of time. 

sideration of ali factors known 
to play a rdle in radiosensi- 
precisely how any given tumor 
will behave under irradiation. 


ful consideration of many fac- 
ment of the cartilages, 
tors in the treatment 


regional metastasis, 
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much narrowed, so that when the patient 
first comes under observation dyspnea is 
marked, or there is edema of the soft 
tissues, tracheotomy should be done before 
treatment is instituted. 

This does not mean. however, that 
tracheotomy should be done as a routine, 
but, rather, the contrary. Only when 
edema and congestion of the mucous mem- 
brane seem likely to threaten asphyxiation 
is it necessary, but the decision must be 
made before the radiation is undertaken. 

In laryngeal tumors, especially if they 
are subglottic, a low incision, opposite the 
second and third tracheal rings, will be 
found best. If the lesion lies below the 
glottis, there is danger when making the 
incision of cutting into the tumor itself, 
and opening up an avenue for infection 
and the spread of the disease. 

When the patient has been tracheoto- 
mized before irradiation is instituted, the 
cannula should be removed before each 
treatment, and afterward replaced. This 
is important, because if it is left in place 


during treatment, the secondary radiation 
from the metal tube will cause marked 
local reaction, and may produce necrosis 
of the cartilage. 


RADIO-BIOLOGIC PRINCIPLES 


The principles underlying the modern 
concept of the technic of roentgen therapy 
are based on considerable biologic experi- 
mentation (Regaud and Blanc, Regaud and 
Nogier, Regaud and Ferroux, Schinz and 
Slotopolsky, Lacassagne), and practical 
clinical research (Coutard, Pfahler, Schinz, 
Berven, Zuppinger, Hirsch). It has been 
demonstrated beyond question that greater 
differential effects can be produced, as 
between the tumor cells and the cells of 
the adjacent and surrounding tissues, by 
the administration of radiation at a slow 
rate. Consequently, the desired biologic 
reaction in the tumor and normal tissues 
depends not only on the total energy de- 
livered, but also on the rate (intensity/- 
min.) at which it is delivered to the tissues. 

By delivering the radiation at a rela- 
tively slow rate it is possible to give large 
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doses of hard rays, and to produce destruc. 
tion of the epithelium of the skin anq 
mucous membrane and reactive changes in 
the vasculo-connective tissues (tumor bed) 
with complete restitution of the normal 
tissues—a reversible reaction—while the 
effect on the neoplastic cells is permanent— 
irreversible. 

Before considering the technic of the jr. 
radiation it is important to emphasize that 
though there are definite general principles 
underlying this treatment, each case js 
more or less an exception to the general 
rule. Success depends on the careful daily 
examination of the larynx during the 
treatment. The reaction of the normal 
mucous membrane of the larynx, as well 
as the response on the tumor tissue, per- 
mits modification of routine which each 
particular case seems to demand. 


TECHNIC OF IRRADIATION 


Though the treatment by the x-ray 
would seem to be a relatively simple mat- 
ter, experience has shown that malignant 
growths in this particular region present 
many technical problems; so that even 
partial success can be attained only by 
the most scrupulous attention to every 
detail. 

We use two constant potential, kenetron 
rectification power plants. One is a Wap- 
pler Quadrocondex machine and the other a 
Stabilivolt apparatus. The tubes are the 
Philips Metalix water-syphon cooling type, 
overhead suspension. The voltage used is 
180 K.V.; 4 ma.; 60 cm. skin-target dis- 
tance; 2mm. copper plus 1 mm. aluminum 
filtration. The half value is 1.85 copper, 
the effective wave length (A eff.) is 0.11 
A. The depth dose (10 cm.) is 36 per 
cent and the intensity is 6.4 r per minute 
on the surface. 

Fields of Irradiation.—It is necessary 
to irradiate not only the local lesion but 
the regional lymphatic basin as well, even 
though no adenopathy is present. Ac 
cordingly, the portals are somewhat larget 
than those usually utilized, averaging 
between 100 and 125 square centimeters. 

The portals comprise the right and left 
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cervical areas. The boundaries of the 
fields are the clavicle below, and the lower 
border of the ramus of the mandible above; 
the median line of the thyroid in front, and 
the posterior border of the sternomastoid 
muscle posteriorly. 

Dosage—The mucous membrane re- 
action—both the time of its appearance 
and its intensity—may be used as a biologic 
control of the dose. 

A good reaction of the mucous membrane 
appears to be associated with a satisfactory 
regression of the tumor. A too rapid com- 
pletion of the total dose, or a too large 
daily dose, may result in permanent de- 
struction of the vascular connective tissue 
with cartilage necrosis, incomplete sterili- 
zation of the neoplasm, laryngeal edema, 
and rapid recurrence. 

In the cases in which good results were 
obtained, the total dose varied from 5,000 r 
on the surface, given over a period of 23 
days, to a maximum of 8,600 r in 33 days. 
Treatments are given daily, six times a 
week. In the cases that have died the 
dosage varied between 6,400 r in 24 days 
toa maximum of 9,900 r in 48 days. 

The criteria for sufficient dosage is the 
evidence of complete destruction of the 
mucous membrane of the laryngo-pharynx 
or, as commonly known, a homogeneous 
radio-epithelitis. 

When because of syphilis, diabetes, 
arterio-sclerosis, or chronic cardio-renal dis- 
ease, the mucous membrane reaction is 
atypical, the reaction of the epidermis of 
the skin is the guide. Dosage sufficient 
to produce complete exfoliation is ad- 
ministered. 


CLINICAL MATERIAL 


Our material consists of 13 cases of his- 
tologically proven laryngeal carcinoma, 
treated between 1929 and 1932. All the 
patients were men. The youngest was 35 
and the oldest 72 years of age. 

_From the histologic point of view, all le- 
sions Were squamous-cell carcinoma. Nine 
showed various degrees of hornification; 
two showed anaplasia, and in the remaining 
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TABLE II.—ANALYSIS OF CASES 





Histology—Squamous- 

cell Epithelioma 

No 

In- Ex- Glands Horni- Ana- Horni- 
trin- trin- Pal-  ffica- pla- __fica- 
sic sic pable tion sia _ tion 


Alive (5) 2 3 3 4 il 0 

Dead (8) 2 6 5 5 1 2 

Total (13) 4 9 8 9 2 2 
Ages of patients: 35 to 72 years 


Sex: all males 
Most common symptoms: hoarseness, dysphagia 





TABLE III.—-RESULTS 





Alive and Well 
Total 24-44 months Dead 
3 (33%) 6 
2 (50%) Z 


5 (38%) 8 


Extrinsic 9 
Intrinsic 4 


Total 13 








two there was no evidence of hornification 
or pearl formation. 

The most common symptoms were 
hoarseness and dysphagia. 

There was definite cervical adenopathy 
in eight cases. The adenopathy usually 
corresponded to the side of the lesion. The 
very advanced cases presented bilateral 
cervical adenopathy, and the superficial, 
as well as the deep cervical, chain of glands 
were involved. 

In three cases, before treatment was 
given, tracheotomy had to be performed as 
an emergency procedure, to prevent death 
by asphyxia. One of these patients is now 
alive and has been well for three and one- 
half years. 

There were four intrinsic and nine ex- 
trinsic cases. Even in the intrinsic lesions, 
the involvement and anatomical location 
were such that they were not suitable for 
conservative surgery (thyrotomy). 

In all, definite regressive changes took 
place and in practically all, the tumor pri- 
marily disappeared. 

Eight patients have died. Two of these 
were intrinsic, and six extrinsic cases. One 
of these patients lived three years in com- 
fort, and was free of the disease. Recur- 





292 


rence, with ulceration and infection and 
adenopathy, then took place. The patient 
was retreated, but laryngeal edema set in 
and tracheotomy had to be performed. 
This patient subsequently died of general 
sepsis and cartilage necrosis. In the other 
fatal cases recurrences were observed be- 
tween the fifth and twelfth months. In one 
death from laryngeal edema, permission 
was obtained to remove the larynx and a 
careful histologic examination was made of 
the entire organ. There was no evidence of 
carcinoma in any of the sections. 

Of the five patients alive and well, two 
cases are intrinsic and three extrinsic. From 
the clinical and histologic points of view 
the prognosis in these cases was unfavor- 
able, because of the extension of the 
disease, cervical adenopathy, and the 
microscopic finding of hornification and 
pearl formation. 

Two patients are alive and well with no 
clinical evidence of disease, and have good 
function of the larynx after forty-four 
months. One case was retreated after 
eighteen months, because of suggestive 


symptoms of reactivity (slight dysphagia, 
moderate edema of the arytenoid region). 
All these symptoms have cleared up follow- 
ing the second series of roentgen treatment. 
The patient is now alive and well, twenty- 
four months since the initial series of treat- 


ment. 


SUMMARY 


The roentgen examination is a valuable 
aid and guide in the diagnosis and treat- 
ment. It aids laryngoscopy in giving an 
accurate picture of the disease. 

Biopsy, when followed by treatment 
within a reasonable period of time, does 
not predispose to metastases. 

Tracheotomy is a life-saving procedure in 
advanced cases with total obstruction of 
the larynx, and should in selected cases be 
done before instituting treatment. Rou- 
tine tracheotomy, in cases in which there 
is no evidence of marked laryngeal obstruc- 
tion is not indicated. 

The failure to obtain a clinical cure ap- 
pears to have been due to several factors: 
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1. The nature of the lesion. The 
advanced and unfavorable condition of the 
case, with involvement of the deeper 
structures of the larynx, muscles, peri- 
chondrium, cartilages, and superimposed 
infection—all these factors acting in such 
a way as to make it impossible to obtain 
more than temporary alleviation. 

2. Faulty technic. 

3. Systemic state. 

General debilitating diseases, old age, 
cardio-renal disease—contribute to the pro- 
duction of an atypical mucous membrane 
and skin reactions and thus complicate 
the estimation of the proper dosage. 


CONCLUSIONS 


On the basis of analysis of the literature 
on the results of the evaluation of the surgi- 
cal and roentgen treatment of laryngeal 
cancer, as well as the study of 13 cases of 
our own, it may be stated that— 

1. In intrinsic cases clinical cures can be 
obtained by roentgen treatment in cordal, 
glottic or subglottic, non-infiltrating, kera- 
tinizing, fully differentiated squamous-cell 
epitheliomas. In such cases surgery gives 
equally good results, but with a lesser 
degree of conservation of function and 
with an average operative mortality of 
about 15 per cent. 

2. In the extrinsic cases in which the 
tumor involves the epiglottis, glosso-epi- 
glottic folds, valecule, pyriform sinus, 
hypo- and lateral pharyngeal and post- 
cricoid regions the prognosis is usually un- 
favorable due to the tendency to rapid 
spread and metastatic glandular involve- 
ment. In this group surgery gives a high 
mortality and offers no assurance of cure. 
Roentgen therapy can produce a clinical 
cure in this group with cervical involve- 
ment, or, if the case is hopelessly advanced, 
palliation, comfort, and prolongation of 
life. 
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DISCUSSION OF SYMPOSIUM ON MOUTH AND 
NECK! 


Dr. Max CuTLER (Chicago): I appre- 
ciate the privilege of discussing Dr. Me- 
land’s paper. The prognosis of intra-oral 
carcinoma is dependent upon two factors: 
the extent of the disease and the histologic 
structure. The question of prophylactic 
radiation in the absence of clinical evidence 
of disease in the neck I think constitutes an 
extremely difficult problem. My present 
feeling is against using any form of prophy- 
lactic radiation for the cervical area when 
there are glands to be found on clinical ex- 
amination. 

In that respect I agree with the principles 
of the French school, taking the position 
that when prophylactic irradiation is ad- 
ministered under these circumstances, the 
skin is so altered and injured that a subse- 
quent complete adequate irradiation be- 
comes impossible if or when lymph nodes 
subsequently appear. This reason, added 
to the well-known fact that metastases do 


often appear in the face of such prophylac- 
tic irradiation, has led me to adopt the pro- 
cedure of not irradiating the neck, prophy- 
lactically in intra-oral cancer. 

I use seeds in areas in the tongue that 
are difficult to treat by removable platinum 
needles, as, for example, at the base of the 


tongue. On the other hand, I have found 
no difficulty whatever in retaining remov- 
able platinum needles in place by suturing 
them. If each needle is sutured in place, 
there is no difficulty in retaining them in 
position. 

I was exceedingly interested in the paper 
on carcinoma of the larynx. I believe 
there are three problems with which we are 
confronted at present in the treatment of 
carcinoma of the larynx: first is the group 
in which the lesion is limited to the vocal 
cord; second, the group in which the lesion 
has infiltrated beyond the cord but is essen- 


1The paper by George E. Pfahler, M.D., entitled 
“The Treatment of Epithelioma of the Cheek,’’ was 
read by title and published in RApIoLoGy, January, 
1935, 24, 99-109. 
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tially an intrinsic lesion; third, extrinsic 
carcinoma of the larynx. 

Concerning the last group, there is no 
difference of opinion amongst surgeons and 
radiologists that radiotherapy is the method 
of choice. So far as the first group is con- 
cerned—lesions limited to one vocal cord— 
I am convinced that if proper radiation 
facilities are available and the individual 
using them has had adequate experience in 
their use, protracted radiation according to 
the Coutard method constitutes the method 
of choice as the initial treatment. 

The intermediate group of cases, or that 
group in which the lesion begins as an in- 
trinsic carcinoma but soon infiltrates the 
muscles and cartilage, constitutes a very 
difficult problem at the present time. This 
is the group in which radiation, even by the 
Coutard method, has yielded a very small 
percentage of cures. There is a great ques- 
tion as to the therapeutic method of choice 
in this rather large group of cases because, 
once the muscles and cartilage are infil- 
trated, radiation has usually failed. My 
present attitude concerning the treatment 
of carcinoma of the larynx is to use pro- 
tracted irradiation for localized carcinoma 
of the vocal cord, protraced radiation for 
extrinsic carcinoma of the larynx, but until 
we have further evidence, laryngectomy for 
intrinsic carcinoma of the larynx which has 
infiltrated the muscles or cartilages when 
no contra-indications to operation exist. 

Concerning Dr. Garland’s paper, Cou- 
tard is at present protracting his treatment 
over a longer period of time rather than di- 
minishing the time of treatment. I think 
Dr. Garland is to be congratulated on his 
courage for persisting in the treatment of 
such an advanced group of cases. Even 16 
per cent control is excellent in a group in 
which such a high proportion are advanced. 

In my opinion the radiation has been ad- 
ministered too rapidly and through too 
large a field in Dr. Garland’s cases. I un- 
derstood that 32 r units were given per 
minute through a field 14 X 14 centimeters 
in thirty days. I think that this radiation 
is too intense. I would advise rather than 
shortening the time of irradiation that the 
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time of irradiation be protracted and that 
the fields be reduced in size so that the in- 
tensity of treatment is diminished. 


Dr. JoHN S. DerR (Frederick, Mary- 
land): I have one case I would like to re- 
port. It is a case of cancer of the tongue in 
aman 58 years of age. When he was first 
seen in 1929, there was a small growth far 
back on the side of the tongue. This was 
treated with electro-coagulation and low 
voltage x-rays through the neck and jaw. 
About three years later he returned with an 
increased growth. Dr. Merritt, of Wash- 
ington, who saw him in consultation with 
me, inserted six radium needles around the 
mass. He received a heavy dose of high 
voltage x-rays through both sides of the 
neck before and after the radium treatment. 
Results in 1932 are shown in Figure 1. 
There has been no recurrence. 


Dr. Ropert S. Stone (San Francisco) : 
In connection with the Coutard method, 
I would like to ask the essayists in their 


closing remarks to take up with us the 
point that Dr. Cutler introduced in his 
discussion about protracting to a greater 
period of time. 

As I understand the commencement of 
Coutard’s method, it was the result of Re- 
gaud’s experiments on the testicles of 
rabbits. He decided that the proper time 
in which to treat these rabbits’ testicles to 
get the best result was from four to nine 
days. Now, of course, the life cycles of 
tumor cells may be entirely different from 
the life cycle of the cells in the testicle of a 
rabbit. We do not know the length of the 
life cycle of any particular tumor and prob- 
ably if we were able to determine that we 
would know better how long to treat these 
patients. 

However, it seems to me, in watching 
these patients who are treated with the pro- 
tracted fractionated dose, that if we give a 
good heavy dose they get their mucous 
membrane reaction in from ten days to 
two weeks. 
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A tumor that arises from the mucous 
membrane, it seems to me, would have 
somewhat the same type of life cycle as the 
mucous membrane from which it arises; if 
anything, somewhat shorter. Therefore, it 
would seem on hypothetical grounds that 
we should give the treatment in from ten 
days to two weeks instead of drawing it out 
to a matter of several months. 

I may be mistaken but it is my under- 
standing that Coutard’s results since he 
has been protracting his treatment to a 
longer period are not so good as they were 
in the early days when he gave them in a 
shorter period of time. 

Of course, the other problem is that we 
are dealing with a patient as well as a 
tumor, and it may be that the patients will 
be unable to stand the dose that would be 
administered in a shorter period of time. 
Watching these patients, however, both as 
regards the mucous membrane and as re- 
gards their skin, and seeing both surfaces 
react severely and then recover while you 
are continuing to administer daily doses of 
roentgen rays, makes one feel that the 
tumor can probably do exactly the same 
thing. While we are going on giving the 
radiation, the tumor may have recovered 
from its reaction and returned to its nor- 
mal growth. 

One other point I would like to bring up 
is the question of prophylactic radiation of 
the neck. I think that if we are going to do 
prophylactic radiation of the neck, we 
should not do it in any half-hearted way as 
if we are going to put a little radiation on 
there in the hope that it might stop a can- 
cer coming. We have to treat the neck 
under the assumption that there is some 
cancer there, so microscopic we are un- 
able to feel it. If there is none there, then 
Dr. Cutler is right—there is no point in 
giving radiation. If there is some there, 
then a mild dose applied to the neck is of 
no use whatever. We have to either give 
no radiation to the neck or we have to treat 
it as if we imagined a cancer there, and give 
it a full dose. 


Dr. O. N. MELAND (closing): I am glad 
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the question of prophylactic radiation has 
come up. As you remember, I told you | 
did not know how much good prophylactic 
irradiation did. However, I know this: 
That we have not controlled the malig- 
nancy in any of the neck cases by the ordi- 
nary methods of irradiation. We also 
know this: When we give 1,200 r and wait 
six or eight weeks, we are still able to doa 
neck dissection with primary healing. 

If you are going to give your patient a 
full radiation dose under the assumption 
that you are dealing with a malignancy 
even though nothing is palpable, I doubt 
very much whether the patient will go 
through any surgical procedure in the line 
of a neck dissection. 

I did not go into the matter of technic to 
any extent. You all know how to treat 
these patients. The only reason why I 
wanted to present the paper was to em- 
phasize the necessity of having these pa- 
tients sent to you when the lesion is small. 
If you take home nothing more than this, 
do take the necessity for treating patients 
when the lesions are curable. 

It is up to us as consultants to go back to 
our general practitioners and to our den- 
tists and urge them to institute a campaign 
on the necessity of biopsy in all doubtful 
cases in which there is a lesion involving the 
tongue or the internal surfaces of the 
mouth. 


Dr. Baum (closing): We use somewhat 
larger fields than have been pointed out by 
Dr. Cutler: our average cervical area is 
about 100 square centimeters. We do this 
because we feel that even in the early cases 
in which no cervical metastatic glands are 
palpable, there is no such thing as being 
certain that cancer cells have not invaded 
the regional lymphatic drainage basin. 
The larger field will irradiate not only the 
local lesion, but the regional lymphatics as 
well. In advanced cases with definite unt- 
lateral or bilateral cervical glands we use 
larger fields —125 to 140 sq. cm. -jrradiat- 
ing the entire cervical area from one man- 
dible to the clavicle. By protracting the 
treatments over a longer period of time— 
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40 to 50 days—we can give large dosages, 
resulting in complete exfoliation of the skin, 
but with complete restoration ad integrum 
in a period of a fortnight. We have seen 
definite metastatic glands regress com- 
pletely under this form of treatment; and 
in spite of the large dosages some of the 
patients have received there is no telangi- 
ectasia or atrophy after observing some of 
these cases for over three years. 

In reference to Dr. Meland’s paper: we 
also use platinum needles in the anterior 
two-thirds of the tongue. In the posterior 
region of the tongue, however, we use re- 
movable platinum radon seeds filtered by 
0.3 or 0.4 mm. of platinum. We prefer 


seeds because they can be deposited more 
accurately and because they can be more 
adequately held in place. 
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Dr. L. H. GARLAND (closing): In answer 
to Dr. Cutler I may say that we use only 
large fields with extensive pharyngeal le- 
sions. The fields vary in size in every case, 
one patient being treated with fields as 
small as 7 X 5 centimeters. The length of 
treatment in days also varies considerably ; 
one of our cases was treated in 13 days, one 
in 80 days; the majority were finished in 
36 days. 


One of the Doctors asked me a question 
about the r per minute. This has usually 
been approximately 30. This is, of course, 
a marked departure from Coutard’s tech- 
nic; however, under circumstances in 
which it is necessary to treat many patients 
each day it would be almost impossible to 
use only 5 r per minute. 








A RADIO FREQUENCY HIGH VOLTAGE APPARATUS FOR X-RAY 
THERAPY! 


By ROBERT S. STONE, M.D., M. STANLEY LIVINGSTON, Pu.D., DAVID H. SLOAN 
M.S., and MILTON A. CHAFFEE, A.B., San Francisco 


Division of Roentgenology of the Medical School and the Radiation Laboratory of the 
Department of Physics, University of California’ 


PART II 


a radio frequency high voltage ap- 
paratus for x-ray therapy was de- 
scribed. The construction of the appara- 
tus, as can be determined from the previous 
description, is such that the high voltages 


? THE previous issue of this Journal 


complete absorption curve ; (2) the “equiva- 
lent voltage’ of Lauritsen; (3) the con- 
stant potential equivalent of Taylor; (4) 
the half value layer; (5) the effective wave 
length of Duane, and (6) the average 
wave length. The effective wave length and 
the average wave length methods are not 
used in the range of voltages here described. 
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Fig. 7. Curves of absorption by lead. Fig. 8. Curves of absorption by aluminum. 


Method of Obtaining Percentages of Ab- 


are made and kept within a vacuum tank. 
Therefore, it is not possible to measure 
the peak voltages by the usual sphere gap 
method or by a voltmeter. 

It is necessary, therefore, to state the 
quality of the radiation. The commonly 
adopted methods of specifying the quality 
of an x-ray beam are the following: (1) the 


sorption.—A lead diaphragm 2.5 cm. 
thick, with a circular aperture 2 cm. in 
diameter in its center, was placed just 
outside the wall of the tube at a distance 
of 42 cm. from the target. A second 
similar diaphragm was placed at the en- 
trance to a lead cylinder 12 cm. in di- 
ameter and 60 cm. long. Thus a beam of 
rays could be directed down the axis of 
the lead cylinder so as not to touch its 
walls. An aluminum ionization chamber, 
14 cm. long and 7 cm. in diameter, with 
walls 0.3 mm. thick, was placed at the far 
end of the lead cylinder. It was connected 
to a string electrometer (Fricke-Glasser 
dosimeter). The quantity of radiation 
was measured by the time taken for the 
indicator to pass over the complete scale. 
298 


1 Presented before the Radiological Society of North 
America at the Twentieth Annual Meeting, at Mem- 
phis, Tenn., Dec. 3-7, 1934. 

2 We wish to acknowledge the generous support of 
Mr. William H. Crocker, of San Francisco, which has 
made this installation possible. The Christine Breon 
Fund for Medical Research has contributed some of 
the funds for the investigations. The original de- 
velopment of the method was largely supported by the 
Chemical Foundation and the Research Corporation. 
The advice and assistance of Professor E. O. Lawrence, 
of the Physics Department, and Professor H. E. Rug- 
gles, of the Division of Roentgenology, have been of 
inestimable value. 
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The influence of scattered radiation from 
the room was largely eliminated by taking 
initial readings with the entrance to the 
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Fig. 9. Curve showing the increase of ‘‘equivalent 
voltage” with increase of lead filtration. 


lead tube blocked by 10 cm. of lead. The 
wall of the tube consists of 0.5 mm. of 
copper plus 3 mm. of steel, both of which 
constitute a permanent initial filter. 

Complete Absorption Curve.—-Lead is the 
absorber usually used for obtaining curves 
up to nearly complete absorption in the 
high voltage range because the total thick- 
ness required need not be more than 2 
centimeters. The physical data  con- 
cerning the absorption in this metal are 
complicated by the photo-electric effect, 
whereas those for the lighter elements are 
not. Therefore, it is less convenient for 
the estimate of the equivalent voltages. 
Because the nearly complete curve is 
obtained so easily, however, such curves 
are valuable for comparing the perform- 
ance of different x-ray tubes, and the 
operation of a given tube under different 
conditions. In general, the slope of the 
curve of the percentage of transmission 
becomes steeper for radiation produced by 
lower equivalent voltages. 

The curves obtained are shown in Figure 
7 along with those obtained by Lauritsen 
(2) and Coolidge (3). Their voltages were 
measured by direct methods. A com- 
parison of the slopes of these curves after 
high filtration indicates that the equivalent 
Voltage in our tube was 850 K.V. This 


APPARATUS: PT. II 299 


must be near the peak of the applied 


voltage. The effect of applying various 
grid-bias voltages on the shield of the 
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Fig. 10. Curves of absorption by copper. 


cathode is shown clearly by the two ex- 
perimental curves in this figure. After 
filtering through the first 10 mm. of lead, 
the remainder of each curve has nearly 
the same slope and, therefore, indicates the 
same voltage. The higher position of the 
curve with the higher grid-bias indicates 
a much greater percentage of transmission 
of the initial intensity. In other words, 
the initial radiation contains a much 
smaller proportion of long wave length 
radiation when the bias is so high, and the 
operation approaches that of constant 
potential applied voltage. 

The slope and position of the curves 
after filtration through 1 mm. of lead 
show that while the difference in the per- 
centage of transmission is small for the 
two different grid-bias voltages, the lower 
bias produces a lower equivalent voltage 
in addition to the slightly lower percentage 
of transmission. When the filtration of the 
lower biased curve is increased to 2.5 mm. 
in order to attain an equivalent voltage as 
great as that which the more strongly 
biased curve has after filtration through 
1 mm. of lead, the percentage of trans- 
mission is only one-half as great as that 
for the stronger bias. This effect is much 
more pronounced when greater variations 
in the bias are used. , 





300 


The effect of varying the grid-bias 
voltage, with a constant applied voltage 
and a constant emission current, is that 
an increase in the bias increases the in- 
tensity as well as the quality of the 
radiation. Increasing the filtration can 
raise the equivalent voltage and thus 
the quality of the radiation, but it does 
so with considerable sacrifice of intensity. 
This apparatus thus demonstrates the 
futility of specifying the quality of radia- 
tion in terms of the peak voltage. Using 
the same applied or peak voltage and the 
same filtration, the quality as well as the 
quantity of radiation can be changed at 
will by varying the bias applied around 
the cathode filament. 

Equivalent Voltage from the Curve of 
Absorption in Aluminum.—The term 
“equivalent voltage” as applied to describ- 
ing the quality of a composite beam of x- 
rays has been popularized by Lauritsen 
(4). He defined equivalent voltage as 
that required to produce radiation of 
equivalent wave length. “Equivalent 


wave length’”’ is further described as that 
wave length of monochromatic radiation 
which has some pre-determined measurable 
property in common with the beam in 


question. A readily measurable property 
of any beam is its half value layer in differ- 
ent absorbers. In choosing the absorption 
material, certain properties are desired. 
Absorption by the collision of x-ray 
photons with electrons, called “Compton 
scattering” is described accurately by the 
Klein-Nishina formula. Aluminum, water, 
and the light elements have only this type 
of absorption for radiation in the range 
between 600 and 1,000 K.V. Absorption 
by the heavier elements is complicated by 
varying amounts of photo-electric absorp- 
tion in addition to Compton scattering. 
For this reason, copper and lead absorbers 
are not well suited to determining the 
equivalent voltage. 

The correctness of the Klein-Nishina 
formula for the absorption in the light 
elements, such as aluminum, has been 
verified by Lauritsen. The formula may 
be depended upon, therefore, to give the 
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correct equivalent voltage for radiation 
absorbed by any of the light elements. 
On this basis, Lauritsen (4) has plotted a 
very useful curve using the half value layer 
in water, to determine the equivalent 
voltages of any beam of radiation after any 
initial filtration. Leucutia and Corrigan 
(5) have added a similar curve using 
aluminum. 

The curves of absorption in aluminum 
after varying initial filtrations, using the 
same applied voltage and the same grid- 
bias, are shown in Figure 8. The half 
value layer is obtained from this curve at 
1.7 (2.e., logio 50 = 1.7). By locating these 
half value layers on Lauritsen’s calculated 
curves, the following equivalent voltages 
are shown: 


DON BOAG Scio ce secede ss SOORY. 


710 K.V. 


This increase in equivalent voltage with 
increase of initial filtration is represented 
graphically in Figure 9. The initial filtra- 
tion in all cases is 0.5 mm. of copper plus 
3 mm. of steel. 

An estimate of the peak voltage can be 
obtained by using that thickness of lead 
which the curve of absorption in lead shows 
to produce an almost even slope, 7.¢., more 
lead merely decreases the intensity without 
increasing the quality. Such a condition 
is present after about 1 cm. of lead filtra- 
tion. The half value layer in aluminum 
after such a filtration is 39 mm., which 
indicates an equivalent voltage of 850 
K.V., in this case nearly the peak voltage. 

Constant Potential Equivalent.—The 
Committee on Standardization of X-ray 
Measurements of the Radiological Society 
of North America has recommended the 
use of the curve of complete absorption in 
copper, together with a statement of the 
initial filtration as a satisfactory method 
for stating the quality of the x-radiation. 
They agree that the statement of the 
equivalent constant potential, applied to 
the tube terminals to yield the same curve, 
may be used as a single numerical desig- 
nation (6). Taylor and Singer (7) te 
cently published curves of absorption im 
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Fig. 11. Curve showing the number of milliam- 
peres required to produce 20 r per minute with de- 
creasing bias voltages. 


tential necessary to apply to an x-ray tube 
to yield a “‘simple’’ absorption curve of 
the same form as the composite absorption 
curve in the same material for the unknown 
radiation in question. 

While copper may be an adequate ab- 
sorber for voltages up to about 200 K.V., 
there are not sufficient data on the nature 
of the complex absorption in it for voltages 
above that level to permit the plotting of a 
useful curve or for obtaining the half value 
layer. Lead is a better heavy element for 
curves of complete absorption and alumi- 
num is a better element for obtaining 
equivalent voltages, as has been shown 
above. The introduction of copper as an 
absorber for short wave length x-ray would 
seem to complicate the literature need- 
lessly with data which could not be in- 
terpreted easily in terms of any other 
element. However, because roentgenolo- 
gists are so accustomed to think in terms 
of the absorption in copper, and because 
Taylor and Singer have published standard 
curves made with constant potential cur- 
rents up to 550 K.V., a curve was obtained, 
using as nearly as possible the same initial 
filter as theirs, and other curves using lead 
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filters in addition (Fig. 10). The initial 
filter used was 3 mm. of steel plus 3.5 mm. 


of copper. 
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Fig. 12. Curve showing the r output per milliam- 
pere-minute with varying lead filters. 


Effect of Grid-bias Voltage.—Most, if not 
all, previous x-ray tubes have used the 
full high voltage of the tube on a shield of 
some type around the filament to focus the 
cathode stream. Few, if any, have used 
the principle, above described, of having 
a negative potential wall’ close to the 
filament so as to prevent the electrons from 
leaving the neighborhood of the filament 
until the higher ranges of potential differ- 
ence between the cathode and: anode are 
reached. By this means, only high speed 
electrons can reach the target, which is 
saved from bombardment and consequent 
production of heat by low speed electrons, 
and the resultant beam of x-rays contains 
a much higher proportion of the desired 
short wave rays. 

The effect of varying the grid-bias on 
the r output per milliampere of emission 
current is well shown by the curve in 
Figure 11. The quantity output was kept 
constant at 20 r per minute at a distance of 
70 cm. from the target. The r output 
was measured by means of a parallel 
aluminum plate ionization chamber of the 
open air type and a high sensitivity gal- 
vanometer. The filter consisted of the 
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following, in the order given: 0.5 cm. Cu, 
3 mm. steel, 1 mm. Pb, 1 mm. Cu. The 
following readings are typical: 
PMN S.Se ws boku coca eS 
BARS. oo sees Sinise as so A RL So 
DPR ois Sas wwin-s i 0% w'cise og ORE EAS 
Effect of Filters and Grid-bias on the r 
Output.—The quantity output of radiation 
as measured in r units per milliampere- 
minute is an important consideration in 
any apparatus. Hence the curve shown 
in Figure 12 is reproduced to show this 
factor for the apparatus under discussion. 
In treating patients, a constant output 
of 20 r per minute has been used and thus 
curves are not given for excessively high 
outputs which could be used if desired. 


SUMMARY 


‘1. An apparatus is described which 
uses a radio frequency circuit to provide 
high voltages for the production of x-rays 
to be used therapeutically. 

2. The apparatus is shown to be rugged, 
compact, and economical in construction 


and operation. 

3. The curves of absorption in lead 
show a peak voltage of at least 850 K.V. 
The application of grid-bias voltages to a 
shield around the cathode filament results 
in operating characteristics simulating 
those of constant potential apparatus. 
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4. The “equivalent voltage” as de. 
termined by the curve of absorption jn 
aluminum is shown to be high in propor. 
tion to the applied voltage. With an ap. 
plied voltage of about 850 K.V., an equiva- 
lent voltage of 620 K.V. is attained with 
2 mm. of lead, and 710 K.V. with 3 mm. 
of lead as a filter. 

5. The “constant potential equivalent” 
is high, but this method of measurement 
of high voltages is not recommended. 

6. The great advantage of a grid-bias 
voltage applied around the cathode fila- 
ment is demonstrated by showing the re- 
duced amount of emission current needed 
to get the same r output and a better 
quality of beam. 

7. Ther output per milliampere-minute 
is shown to be satisfactory. 
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THE DIAGNOSTIC AND THERAPEUTIC VALUE OF THE INTRATRACHEAL USE OF 
IODIZED OIL IN CASES OF INTRACTABLE ASTHMA 


WITH SPECIAL REFERENCE TO ITS USE AS A CONTRAST MEDIUM AND THE PHYSICO- 
CHEMICAL MECHANISM ON WHICH ITS THERAPEUTIC VALUE IS BASED! 


By RAY M. BALYEAT, M.D., L. EVERETT SEYLER, M.D., and H. A. SHOEMAKER, 
: Pu.D., Oklahoma City, Oklahoma 


=HE treatment of all types of asthma by 
| methods based on allergic findings has 

proved satisfactory in our hands in 
about 70 per cent of the cases; in the other 
30 per cent, results have been only fair or 
poor. Inareview of 1,240 asthmatic patients 
whom we have studied in our clinic during 
the past five years, we find that excellent 
or good results usually were obtained from 
those suffering from periodic attacks of 
asthma but who had periods during the 
year in which they were entirely free. On 
the other hand, fair or poor results were 
usually obtained in those patients who had 
periodic attacks of severe asthma but who 
also, daily between attacks, had either light 
attacks or raised considerable white glairy 
or semi-purulent mucus. Others working 
in the field of allergy have obtained some- 
what similar results. 

Anderson (1), in 1932, reported good re- 
sults in several cases of a series of asthmatic 
patients to whom he had given iodized oil 
intratracheally as a therapeutic measure. 
In 1932, Ochsner (2), who treated a series 
of cases suffering from chronic bronchiecta- 
sis by the intratracheal use of iodized oil, 
reported results superior to other methods 
of treatment. In 1933, Cole (3) studied the 
intratracheal use of the oil in a series of pul- 
monary cases and was pleased with the re- 
sults he obtained in patients suffering from 
bronchial asthma. The work of these three 
men first stimulated our interest in the sub- 
ject. Last summer, one of us (R. M. B.) 
had the pleasure of observing the work of 
Forestier in his clinic at Aix-les-Bains, 
France. He has used the oil in the chest 
primarily for the purpose of a contrast 

1 From the Balyeat Hay Fever and Asthma Clinic, 
and the Department of Pharmacology, University of 
Oklahoma Medical School, Oklahoma City, Oklahoma. 


medium: it has never been used by the 
French as a therapeutic measure in as- 
thma (4). 

During the last fourteen months, we have 
treated 184 asthmatic patients of various 
types by using iodized oil intratracheally or 
transnasally in connection with specific 
allergic management. Many of these pa- 
tients were cases which we had had under 
our care for from two to four years. In the 
patients suffering from periodic attacks of 
asthma with periods of absolute freedom, 
the combined treatment gave definitely 
better results than allergic management 
only. The results of the combined treat- 
ment in the intractable type, as compared 
with the usual method of treatment, were 
in many cases very striking and have en- 
couraged us to make a report on the use of 
iodized oil in conjunction with specific de- 
sensitization in 50 cases of intractable 
asthma, most of which we have had under 
our care for from six months to four years. 

Dual Etiology of Intractable Asthma.— 
Why many asthmatic patients have peri- 
odic attacks of asthma throughout life but 
are entirely free from symptoms between 
attacks, while others, either early in life or 
during middle or old age, suffer continu- 
ously from mild to severe attacks or at least 
cough and raise purulent mucus between 
attacks, is a question that has never been 
satisfactorily answered. As a possible ex- 
planation, let us consider the following his- 
tory that is so commonly given by the 
chronic asthmatic patient : 

In childhood a patient suffered from 
hives and eczema and had frequent bron- 
chial colds with which he would occasion- 
ally wheeze. During the teens he was mod- 
erately free from his skin and bronchial 
trouble. In the twenties he. developed 
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midsummer and fall hay fever but no appeared for a couple of decades, Later, 
however, he became sensitive to midsum. 
mer and fall pollens which produced hay 


asthma. After ten or fifteen years of sea- 
sonal hay fever, an acute cold was encoun- 


Fig. 1. Usual form of bronchiec- 
tasis. Note the large, irregular, tubu- 
lar areas, and their location and con- 
nection with moderate sized bronchi. 
Postural drainage in this case is of 
value. 


tered at the end of the season and the 
patient suffered with asthma for a few 
days. The next fall, asthma developed and 
persisted for two or three weeks. The fall 
following this, the siege lasted for six weeks. 
From that time on during the following 
year, with each cold, asthma occurred. A 
year or two later the attacks became much 
closer together, and he found that daily he 
either suffered from an attack of asthma or 
raised considerable sputum which was usu- 
ally semi-purulent in type. 

A study of the asthmatic over a period of 
years has led us to believe that what actu- 
ally happened in such a case is as follows: 
in early life the patient became sensitive to 
food and to the animal epithelial group. 
The foods to which he was sensitive caused 
his eczema and hives. The food sensitiza- 
tion plus a sensitization to inhalants were the 
exciting factors in his bronchial colds. As 
he grew older, he automatically became de- 
sensitized to many of the foods and, there- 
fore, lost his dermatologic symptoms. In 
the late teens and early twenties he natu- 
rally came in contact with less house dust, 
and, therefore, his asthmatic symptoms dis- 


Fig. 2. Usual form of bronchiec- 
tasis. Note the sacculo-tubular area 
connected with a fair sized bronchus. 
Postural drainage was of value. 


fever but not asthma. In middle life, after 
hay fever had existed for years, the repeated 
bronchial infections from which he suffered 
each fall produced not only plugging of the 
bronchioles, but finally asthmatic bron- 
chiectatic areas; therefore, asthma occurred 
at any time during the year. In the so- 
called intractable cases of asthma, a history 
somewhat similar to the one just given is 
usually obtained. 

It appears, therefore, that patients suf- 
fering from intractable asthma may have 
asthma from one of two of the following 
sources or from a combination of both: 
first, the attack may be caused by edema of 
the bronchial tubes, due to contact with or 
ingestion of the substances to which they 
are specifically sensitive (the congestion is 
similar to the edema of the nasal mucosa of 
a hay fever patient); second, the asthmatic 
symptoms may be caused by mechanical 
plugging of the bronchioles and filling of 
the bronchiectatic areas, or the attack may 
be due to a combination of the two. 

In cases of the intractable type, some pa 
tients develop attacks of asthma each night 
between one and two o'clock, others be- 
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tween three and four, and others between 
five and six. A satisfactory explanation of 
why some patients have their symptoms 
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Diagnostic Points Differentiating Asth- 
matic Bronchiectasis from the Usual Form of 
Bronchiectasts.—In the study of the chronic 


Fig. 3 (left). Asthmatic bronchiectasis (saccular form). Note the multiple 
pus pockets, their size, location, and their connection with small bronchioles. 
Postural drainage in this case was not productive, but brought on severe at- 


tacks of asthma. 
Fig. 4 (right). 


Asthmatic bronchiectasis (tubular form). 


Note location and 


the fact that many of the bronchial branches are larger than the stem. 


early in the night and others later has never 
been given. When one considers the me- 
chanics of the bronchial tubes, the follow- 
ing explanation seems plausible. In one in- 
dividual the amount of mucus produced is 
fairly great, and, therefore, it requires only 
from two to three hours after retiring for 
enough mucopurulent material to collect in 
the bronchioles or in the bronchiectatic sacs 
to demand a “‘cleaning-out process,” which 
is an asthmatic attack. In another indi- 
vidual it takes from four to five hours, and in 
another, six to seven hours for a sufficient 
amount of mucopurulent material to col- 
lect to require the mechanical procedure to 
take place. For this reason, in one case the 
attacks should occur each night about two 
o'clock, in another at three to four o'clock, 
and in the third at five or six o’clock in the 
morning. 

In determining etiologic factors and plan- 
ning therapeutic measures in intractable 
asthma, we believe that careful considera- 
tion should be given not only to the specific 
sensitization findings, but also to the local 
pathology of the bronchial tree produced 
by repeated superimposed infections on the 
hypersensitive bronchial mucosa. 


asthmatic, we have found many who raise 
enormous quantities of purulent sputum, 
which usually does not occur at one time 
but is distributed throughout the day. The 
sputum ordinarily does not have an offen- 
sive odor. Iodized oil bronchograms in the 
usual type of bronchiectasis will show the 
bronchiectatic area or areas connected with 
a fair sized bronchus or bronchi, while in 
asthmatic bronchiectasis the bronchiectatic 
sacs are usually small and located at the 
end of bronchioles. They are usually mul- 
tiple and are often located in one section of 
the bronchial tree, but they may be scat- 
tered throughout a large area. Many cases 
show a combination of the saccular and 
tubular forms. 

Is Postural Drainage of Value in Asth- 
matic Bronchiectasis?—Since the sacs of 
the usual form of bronchiectasis are con- 
nected with a fair sized bronchus or bronchi, 
postural drainage should be and is of value 
in relieving the patient of purulent sputum. 
On the other hand, since in asthmatic bron- 
chiectasis of the saccular type the pockets 
are usually connected with small bron- 
chioles, or the dilated branches in the case 
of the tubular type are larger than the stem, 
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it would be almost impossible for the thick 
purulent mucus to drain through the small 
tubes when postural drainage is attempted. 
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Fig. 5. Convenient syringe and laryngeal cannula 
for giving iodized oil. 


We mention the difference in the mechanics 
of the two types of bronchiectasis because 
so many of our patients with bronchial 
asthma of the chronic type have often been 
advised to try postural drainage. Invari- 
ably the results are non-productive of spu- 
tum, but the procedure brings on a severe 
attack of coughing or asthma. We believe 
that in asthmatic bronchiectasis of either 
the tubular or the saccular type, postural 
drainage is not only not indicated but con- 
tra-indicated. 

Iodized Oil Preparations Used in Diagno- 
sis and Treatment.—In the first half of our 
study, we used two iodized oil preparations, 
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namely, lipiodol, which is said to contain 
40 per cent of iodine and no chlorine, the 
specific gravity of which is 1.37-1.45, and 
lipoiodine, which is said to be ethyl-diiodo- 
brassidate dissolved in sesame oil, the Spe- 
cific gravity of which is 1.097. We found 
both of these oils satisfactory in the treat- 
ment of many cases, but the heavier oil was 
much more satisfactory for bronchograms 
and also for therapeutic purposes in cases 
of asthmatic bronchiectasis. The lighter 
oil was more easily given and more easily 
taken by the patient. Apparently it was 
more easily tolerated by an asthmatic pa- 
tient of any type during an acute infectious 
process. We found the lighter oil very satis- 
factory in the asthmatic without bronchi- 
ectasis but whose continuous asthma was 
due to plugged bronchioles. The details of 
the two oils have been discussed in a pre- 
vious paper (5). 

During the last eight months, we have 
used almost exclusively the lighter oil, 
namely, lipoiodine, and one we have pre- 
pared in our own laboratory, by incorporat- 
ing iodine in poppy-seed oil by the iodine 
chloride method. The iodine content of 
this oil is approximately 27 per cent, and 
the chlorine content 8 per cent. The speci- 
fic gravity varies from 1.226 to 1.30. An 
ideal iodized oil to be used for broncho- 
grams and also for therapeutic purposes in 
asthma should be one with moderate viscos- 
ity so as to be easily given, with fairly high 
specific gravity so it will not be easily 
coughed up, and with an iodine content 
sufficiently high so it will serve as a good 
contrast medium for delineating the bron- 
chial tree, and, chemically, it should be a 
fairly stable oil. These properties we have 
found in the oil which we are using that 
contains iodine and chlorine. 

Technic of Giving Iodized Oil.—There 
are three methods of injecting iodized oil 
into the bronchial tubes, namely, transtra- 
cheal, transnasal, and intratracheal. The 
first and third methods were described 
originally in detail by Sicard and Fores- 
tier (6), and more recently Forestier (4) has 
described the second method. Due to the 
fact that the transtracheal method is quite 
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Fig.6. Position of patient for filling lower section 
of right bronchial tree. 


complicated, it is not practical as a routine 
procedure for giving iodized oil for broncho- 
graphic purposes or as a therapeutic meas- 
ure: under unusual conditions it might be 
indicated. The transnasal method, one 
used rather extensively by Forestier at the 
present time, we have found to be fairly 
satisfactory in patients who seem to take 


the oil with difficulty by the intratracheal 
method; however, these patients are rare. 
The latter of the three methods, namely, 
the intratracheal, is the one of choice as a 
routine procedure. 

The exact method of giving the oil intra- 
tracheally varies greatly in the hands of 


different operators. The method we are 
now using is a combination of Cole’s (3), 
Singer’s (7), and Ochsner’s (2). It has pre- 
viously been described by us (5). How- 
ever, during the last six months we have 
considerably modified the method which 
we previously described. In brief, our 
present method of giving oil intratracheally 
is as follows: 

Preparation of the Patient.—The bron- 
chial tree of the intractable case of asthma 
usually is accustomed to considerable irri- 
tation; therefore, the introduction of a 
small amount of a non-irritating oil usually 
isnot disturbing to the patient. When the 
oil is to be given, either for the purpose of a 
bronchogram or as a therapeutic measure, 
if the patient is wheezing or coughing he 
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Fig. 7. Position of patient for filling lower portion 
of the left bronchial tree. 


should have from 6 to 10 minims of adre- 
nalin a few minutes prior to its introduc- 
tion. The adrenalin decreases the amount 
of edema of the bronchial tubes and also 
allows the patient to bring up a consider- 
able amount of mucus, thereby permitting 
the oil to better penetrate the bronchioles 
and the bronchiectatic areas. If the asth- 
matic also suffers from the usual form of 
bronchiectasis, postural drainage should 
first be given. 

The patient is advised to come for his oil 
without breakfast, just before the noon 
lunch, or prior to the evening meal, as the 
gag reflex and tendency to nausea are less 
at these periods. 

Just prior to giving the oil the first time, 
especially if a bronchogram is to be made, 
which always should be done in the chronic 
asthmatic, the throat of the patient should 
be sprayed with a 2 to 4 per cent solution of 
cocaine hydrochloride while he breathes 
deeply, so as to allow the spray to reach the 
bifurcation of the trachea. The cocaine 
reaching this area will help to overcome the 
cough reflex. After taking the oil for the 
first time, the patient realizes there is no 
pain connected with the procedure, very 
little discomfort, and that the cocaine is 
bitter, and from that time on the oil usually 
can be given without local anesthesia and 
without any difficulty. 

Preparation of the Oil.—We have learned 
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that if the oil is warmed to about 110° F. it 
is very satisfactory, both for broncho- 
graphic and therapeutic purposes. At this 
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and he should remain in that position from 
five to ten minutes. The more nearly horj- 
zontal position is required on the left side be 





Fig. 8. Note the angle the left bronchus 


makes with the trachea. 


temperature the viscosity is such that the 
oil penetrates the plugged bronchioles well 
and enters the bronchiectatic areas, if they 
be present, and yet sufficient quantity will 
stick to the walls of the bronchial tubes to 
delineate them well. 

Instrument for Giving Iodized Oil.—An 
instrument for giving the oil is shown in 
Figure 5. A 20 c.c. Luer-Lok Control syr- 
inge is used. This is ideal providing one is 
treating a large number of patients; if only 
a few patients are cared for, a 10 c.c. B-D 
Luer-Lok Control syringe is just as satis- 
factory. The laryngeal cannula we use is 
divided into two parts. With part b (Fig. 
5) attached, the warm oil is drawn through 
into the syringe. The soft-metal laryngeal 
cannula tip c is attached as shown in a. 
The cannula as shown in Figure 5 we have 
found to be very convenient, but the regu- 
lar B-D soft-metal laryngeal cannula is 
quite satisfactory. 

Position of Patient.—To fili the right 
side, the patient should be comfortably 
seated at a table so that he can lean to the 
right (Fig. 6). In filling the left side, to ob- 
tain the best results the patient should re- 
cline on the left elbow on a lounge (Fig. 7), 


Fig. 9. 
Note position of the point of the 
laryngeal cannula. 


Diagrammatic sketch. 


cause the left bronchus is often at almost a 
right-angle with the trachea (Fig. 8). In fill- 
ing either side, the patient’s head should be 
maintained as nearly vertical as comfort 
will permit. The tongue, protected by 
a gauze or paper napkin, is grasped and 
pulled well forward in order to aid in pre- 
venting the patient from swallowing. 

If the patient uses very rapid, shallow 
breathing, the lungs will be comfortably 
aérated and the epiglottis will remain open. 
Deep breathing is not advisable, as it would 
start coughing. 

The tip of the cannula (Fig. 9) is first 
placed just back of the tongue in the center 
line and then pulled forward so it just 
barely touches the root of the tongue. The 
barrel of the cannula should rest on the 
operator's thumb which is holding the 
tongue, a procedure which serves two pur- 
poses, namely: (1) It gives stability to the 
instrument; (2) if the nurse has heated the 
oil too high, it will be easily detected by 
the operator as the oil flows through the me- 
tallic cannula. The oil is given by rapid 
drops or in a constant stream and allowed 
to flow down the back of the tongue into 
the trachea. If allowed to drop into the 
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trachea instead of flowing down the wall, it 
produces more irritation and frequently 


starts coughing. 






lodized_Oil 


a week for two to four weeks and then 
changed to a seven- or ten-day interval and 
continued for months. As a therapeutic 


Fig. 10. Experiment 7m vitro, demonstrating what 
would happen if plain poppy-seed oil were used in 
the bronchial tubes; also, what actually happens when 


iodized oil is used. 


Amount of Oil Used for Bronchograms and 
Therapeutic Purposes.—For the purpose of 
abronchogram, from 15 to 20 c.c. should be 
given on both sides; for treatment pur- 
poses, from 5 to 10 c.c. After the oil is 
given, the patient should remain quiet, 
without coughing if possible, for five or ten 
minutes before the bronchogram is made. 
Likewise, for therapeutic purposes the pa- 
tient should withhold coughing for a few 
minutes so as to allow the oil to penetrate 
the mucus-plugged tubes. Plugged bron- 
chioles and bronchiectatic areas are prac- 
tically always found in the lower portion of 
the bronchial tree; therefore, it is only this 
area that needs to be injected. 

If the bronchogram shows no saccular 
bronchiectatic areas but only plugging or 
moderate dilatation of the bronchioles, the 
oil is given twice a week for a period of two 
or three weeks, using from 7 to 10 c.c. on 
each side at the same sitting. It is then 
given once a week for two to four weeks, de- 
pending on the amount of relief the patient 
obtains. From that time on, the oil is given 
at an interval of three to five weeks. If 
there is evidence of moderate to marked 
asthmatic bronchiectasis, especially if it be 
of the saccular type, the oil is started twice 


measure, in cases with evidence of bron- 
chiectatic areas, we have found the heavier 
oil much superior to the lighter. 

Results of Treatment.—Of the 50 cases, 
all of the so-called intractable type, in 
which we have given iodized oil intratra- 
cheally for therapeutic purposes, 36 had been 
under allergic management from six months 
to four years, with unsatisfactory results. 
In a!l of the 36 cases, the routine treatment 
was not changed except that the intratra- 
cheal use of iodized oil was added, using the 
interval we have described. The other 14 
cases, which had been under our care less 
than six months or were new, were all aller- 
gic, complicated with asthmatic bronchiec- 
tasis of either the tubular or saccular type. 
They were treated also by combining aller- 
gic management with the use of the oil, as 
oil in itself could not cure a patient suffer- 
ing from allergic asthma. 

In some of our cases, the oil has been 
given over a period of fourteen months. To 
one patient, oil has been given 45 times: 
the total number of times it was given to 
the 50 cases was 701. We observed that 
usually after four to six doses had been 
given, patients were definitely better, and 
occasionally improvement occurred after 





310 


the first or second dose. We have learned 
that in those patients whose bronchograms 
showed evidence of plugging of the bron- 
chial tubes only, practical relief from symp- 
toms was obtained after the oil had been 
given only a few times. Good results were 
not accomplished so quickly in patients 
whose bronchograms revealed evidence of 
asthmatic bronchiectasis, and usually the 
greater the amount of bronchiectasis, the 
slower was the progress. In nearly all pa- 
tients in whom poor results were obtained, 
bronchograms revealed evidence of marked 
bronchiectasis. 

We have classified the results of 50 cases 
of intractable asthma, treated by combin- 
ing the use of iodized oil intratracheally 
with allergic management, as follows: 


7, or 14 per cent 
28, or 56 per cent 
6, or 12 per cent 
4,or 8 per cent 
5, or 10 per cent 


CERNE Sin ssh xcs OSS un 8 
Good 


Some relief (25 per cent) 

To one who has dealt with chronic cases 
of asthma for fourteen years and therefore 
knows, in the main, how unsatisfactory 
treatment of cases of intractable asthma 
based solely on allergic findings has been, 
the therapeutic effect of the oil is a welcome 
measure, but more so has it been welcomed 
by the chronic sufferer. 

Certainly the oil is in no way curative, 
but only a mechanical means of freeing the 
pendent bronchial tubes from the plugged 
mucus and the bronchiectatic areas from 
purulent sputum, thereby not only giving 
the patient freedom from asthmatic spasms, 
but relieving him from the absorption of 
toxins. In many cases, we have observed 
patients who were temperature-free but 
who ran white blood cell counts from 14,000 
to 18,000, which would become nearly nor- 
mal or normal after the oil had been given 
a number of times. These patients would 
regain their lost appetite; their haggard ap- 
pearance, doughy skin, and relaxed muscles 
would soon change to that of the average 
normal. 

Contra-indications.—Ochsner (2), Cole 
(3), and Amberson (8) have suggested cer- 
tain contra-indications, and, without ques- 
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tion, there are contra-indications, as We 
have pointed out in a previous study (5), 
However, it would be very unusual to find 
a case of chronic asthma of the type we are 
reporting in which the use of a non-irritat. 
ing, non-absorbable oil such as iodized ij 
would be contra-indicated. A_ patient 
whose bronchial tubes have been infected 
for years and who has continually raised 
mucus or purulent material should theoreti- 
cally tolerate such an oil with ease. How- 
ever, it must always be remembered that a 
patient who has an idiosyncrasy to iodides 
will not tolerate the oil, because a small 
amount is broken down in the bronchial 
tubes, the iodine absorbed through the 
bronchial wall as iodides, and the remain- 
der finally is brought up into the mouth 
little by little, swallowed, saponified in the 
jejunum, absorbed into the lacteals, lipoi- 
dieresis occurs, and the iodine is liberated by 
the lungs and kidneys as iodides. Most of 
these patients, however, have taken iodides 
from time to time, and, therefore, a history 
will determine their ability to handle the 
oil. There are other contra-indications, as 
we have previously mentioned, but it 
would be unusual to find them in a chronic 
asthmatic. 

Physico-chemical Mechanism.—After ob- 
serving the therapeutic value of iodized oil 
as an agent for temporary relief in patients 
suffering from asthma of the intractable 
type, we became very much interested in 
its physico-chemical mechanism. The fact 
that we (5) could find iodine in the urine of 
a patient from thirty to forty minutes 
after the oil had been given intratrach- 
eally, and in large amounts from two to 
five hours later, made us feel, as did For- 
estier (4), that in the bronchial tubes, in 
some way, a fat-splitting process had taken 
place. It occurred to us that the iodides 
passed through the bronchial wall, and, by 
so doing, changed the polarity of the goblet 
cell of the bronchial mucosa, thereby check- 
ing the formation of the white glairy mucus. 
Experimental work, which we did by ™- 
jecting the oil into the bronchial tubes of 
dogs, led us to believe that if a fat-splitting 
process took place in the bronchial tubes, 





BALYEAT, SEYLER, AND SHOEMAKER: 


it was not an early procedure, because after 
four hours no iodine could be found in the 
urine of the dogs. 


Fig. 11. Bronchogram of a patient 
to whom iodized oil had been given 
once. Note the many small mucus 
plugs. 


Sicard and Forestier (6) have recorded in 
their book, ‘“The Use of Lipiodol in Diagno- 
sis and Treatment,’ a table showing the 
rapid elimination of iodine through the 
bronchial wall in the human. In talking 
with Forestier, we called his attention to 
our experimental work on dogs, which indi- 
cated that iodine was not absorbed through 
the bronchial wall during the first three or 
four hours, and he suggested the possibility 
that the iodine-freeing process took place 
only after several hours of contact with the 
bronchial] mucosa. 

Asa means of determining what happens 
toiodized oil retained in the bronchial tubes 
from three to five days, we (10) gave re- 
peated intratracheal injections of iodized 
oil (lipiodol—same as used by Forestier) to 
a series of dogs; to another group the oil 
was given through an intubation tube so no 
oil could be brought back into the mouth 
and swallowed. In brief, the results were 
as follows: the dog of the first group ex- 
creted, by the kidney, 236 mgs. of iodine on 
the second day, while the dog of the second 
gtoup showed an output in the urine of 15 
mgs. of iodine, having excreted the largest 
amount of iodine in any one twenty-four- 
hour periods. 


INTRACTABLE ASTHMA 


Our experimental work with dogs natu- 
rally leads us to believe that, when iodized 
oil is injected into the bronchial tree of the 


Fig. 12. Bronchogram of a patient 
to whom oil had been given several 
times. The bronchial tubes and bron- 
chioles are well filled. 


asthmatic patient, a small amount breaks 
down in the bronchial tubes, either by the 
process of oxidation or by a fat-splitting en- 
zyme, but that most of the oil is brought up 
into the mouth, swallowed, saponified in 
the jejunum, and absorbed into the lac- 
teals before iodine is liberated. 

Ochsner (2 and 9) believes that the bene- 
ficial effect of the intratracheal use of 
iodized oil in bronchiectasis and also in 
chronic asthma is partially due to its bac- 
tericidal effect. It appears to us that if 
there is a bactericidal effect, it would have 
to be due to one of the two following 
sources: (1) the presence of the oily sub- 
stance itself, or (2) to free iodine. To de- 
termine the possible effect of the first fac- 
tor, we added iodized oil to tubes of asth- 
matic sputa and incubated them 48 hours. 
The bacterial growth in these tubes was no 
less than the controls. It is true that 
Ochsner (2) found the bacterial count of 
the sputa from the bronchiectatic patients 
to whom he gave repeated intratracheal in- 
jections of iodized oil to decrease. This 
can be explained by the fact that the heavy 
oil is constantly replacing the purulent ma- 
terial. The new bronchial secretions formed 
in the large bronchial tubes naturally are 
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much less purulent than the material in the 
bronchiectatic areas. In considering the 
second factor, we must not forget the state- 
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chanical. In explaining the mechanica] 
therapeutic effect of the oil, one must take 
into consideration its physical properties, 





Fig. 13. 
mechanical 
mucus. 


ment of Sollmann (11): ‘‘Free iodine can- 
not be liberated in the body, since all con- 
ceivable reactions for the liberation of 
iodine from its compounds require much 
higher hydrogen ion concentration than ex- 
ists anywhere in the body.”” The only ex- 
ception he makes is in case of gastric juicesin 
which the acidity may be sufficient to liber- 
ate iodine. Iodine that is apparently liber- 
ated in the bronchial tubes instantaneously 
becomes sodium or potassium iodide. It 
appears that the second factor, namely, 
free iodine, as a bactericidal agent must be 
forgotten. It is possible that the small 
amount of iodine that is liberated, which 
becomes sodium or potassium iodide, may 
help in liquefying the tenacious mucus in 
the bronchioles, just as it does when iodides 
are administered by mouth. 

After giving the oil in our clinic 3,240 
times and watching its effect on various 
types of asthma, including the intractable 
type, and after reviewing very carefully our 
experimental work, we believe that the 
therapeutic value of the oil is primarily me- 


effect of iodized oil. 


Diagrammatic sketch demonstrating 


Note replaced 


Note the specific gravity of the following 
products. 


Asthmatic sputum............... i gr. neo 
Plain poppy-seed oil............. p. gr. 0. 
| ee en ereere ee Sp. gr. 0.916 
SRMMMMEIIO ck ech yest s Vek eos Sp. gr. 1.097 
Iodized oil prepared in our own 

laboratory, 35 per cent Sp. gr. 1.226-1.30 
Lipiodol, 40 per cent............ Sp gr. 1.37-1.45 


The 35 per cent iodized oil which we are 
using almost exclusively at the present time 
is made by iodizing the poppy-seed oil with 
iodine chloride. It is obvious, therefore, 
that the oil contains both iodine and chlo- 
rine. Prepared by this method, the oil is 
slightly viscous, pale amber, and is a neu- 
tral liquid with an oleaginous taste (re 
sembling ‘‘cooked’’ oil) and has a specific 
gravity of 1.228 at 25° C. It contains no 
free iodine. After it stands for several 
weeks in the dark, there is no color change, 
and neither is there free acid nor free iodine. 
Some darkening is observed when the prod- 
uct is exposed for the same length of time 
to light, but repeated tests will not show 
the presence of free iodine or free chlorine. 
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It is important to point out that the pres- 
ence of chlorine makes the oil in no way ob- 
jectionable, clinically. On the other hand, 
we have evidence to indicate that its pres- 
ence actually lends increased stability. Its 
gravity is sufficiently greater than asth- 
matic sputum to be an excellent replace- 
ment medium. It contains sufficient iodine 
to make it a good contrast medium. 

After giving the oil the first time to a 
patient with plugged bronchioles, one will 
observe many plugs persisting (Fig. 11), 
while after giving it several times the bron- 
chogram will appear (Fig. 12). During or 
just following the giving of the oil to one 
with asthmatic bronchiectatic areas, the 
patient will frequently cough, but instead 
of raising oil, purulent asthmatic sputum 
will be brought up. Consider what would 
happen to the plugged bronchial tubes and 
bronchiectatic areas when iodized oil is 
given (Fig. 13). 

We feel, after careful experimental work 
with animals and a clinical study of the in- 
tratracheal use of iodized oil in patients 
with intractable asthma, that its efficacy 
lies (1) in the mechanical coating-over of 
the bronchial mucosa of the pendent tubes, 
preventing contact with the allergenic sub- 
stances; (2) by lubricating the bronchial 
tubes, thereby preventing plugging; (3) by 
replacing the purulent material in the bron- 
chiectatic areas so as to prevent the ab- 
sorption of toxins, and (4) after the oil is 
brought up, swallowed, saponified, ab- 
sorbed, and lipoidieresis takes place, it is 
partially eliminated by the bronchial tubes, 
giving an effect similar to the use of iodides 
by mouth. Therefore, it appears that the 
therapeutic value of iodized oil given intra- 
tracheally is both chemical and mechanical, 
but its primary value lies in its replacing 
and lubricating action. 


CONCLUSIONS 


1. Most cases of intractable asthma have 
a dual etiology, namely, a specific sensitiza- 
tion factor and also a mechanical condition 
produced by tenacious mucus or purulent 
material, either of which can produce asth- 
matic attacks. 


INTRACTABLE ASTHMA ole 


2. Asthmatic bronchiectasis, which com- 
monly occurs in intractable asthma, clini- 
cally and mechanically differs from the 
usual form of bronchiectasis. Postural 
drainage is not indicated in asthmatic bron- 
chiectasis. 

3. In the treatment of intractable 
asthma, we believe that consideration 
should be given not only to the specific sensi- 
tization findings, but also to the mechanical 
condition of the bronchial tubes due to the 
local pathology of the bronchial tree which, 
in turn, is produced by repeated superim- 
posed infections on the hypersensitive 
bronchial mucosa. 

4. An ideal medium for the treatment of 
the mechanical factor in intractable asthma 
is an iodized oil. An ideal iodized oil should 
have the following properties: non-irritat- 
ing, non-absorbable, moderate viscosity, a 
sufficient gravity (1.225-1.40) so the oil is 
not easily coughed up, and an iodine con- 
tent sufficiently high to make it a good con- 
trast medium for bronchographic purposes. 

5. The intratracheal method of admin- 
istering the oil is the one of choice, both for 
diagnostic and therapeutic purposes. 

6. Usually, only the lower section of the 
bronchial tree need be injected when the 
oil is used as a therapeutic measure in 
asthma. The filling of the left lower section 
is somewhat difficult; the correct position 
of the patient is important. 

7. For bronchograms, 15 to 20 c.c. of 
iodized oil should be put on each side. For 
therapeutic purposes, from 5 to 10 c.c. 
should be given at weekly, biweekly, or 
monthly intervals. 

8. Of the 50 cases of intractable asthma 
in which poor results had been obtained by 
allergic management, very good or good re- 
sults were obtained in 70 per cent by com- 
bining the use of iodized oil intratracheally 
with allergic management. 

9. In the treatment of chronic asth- 
matics, contra-indications are not many; 
the intolerance to iodides is the one most 
commonly encountered. 

10. The therapeutic value of iodized oil 
given intratracheally to the intractable 
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asthmatic appears to be due primarily to 
the mechanical effect of the oil. 

11. The heavier iodized oils are excellent 
contrast media for delineation of the 
bronchial tree. 

12. The intratracheal use of iodized oil 
cannot, in itself, cure a patient suffering 
from allergic asthma, but it is of inesti- 
mable value as a means of forcing up bron- 
chial plugs and replacing pockets of pus 
with a non-irritating, non-toxic substance. 

13. In the treatment of intractable 
asthma, eliminative measures and desensiti- 
zation against the substances to which the 
patient is specifically sensitive, are of first 
importance. From our present study, we 
are led to believe that the intratracheal use 
of iodized oil in the bronchial tubes is next 
in importance. A combination of the speci- 
fic and the mechanical is ideal treatment in 
cases of intractable asthma. 

14. After using iodized oil in the treat- 
ment of asthma of various types over a 
period of fourteen months, we feel that it is 
an indispensable measure in the treatment 
of cases of intractable asthma. 
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SIMULTANEOUS MULTIPLE FIELD IRRADIATION WITH A 4.5-GRAM 
RADIUM PACK! 


By M. C. REINHARD and H. L. GOLTZ, Buffalo, N. Y. 


From the State Institute for the Study of Malignant Disease, Buffalo, N. Y.; 
Burton T. Simpson, M.D., Director 


and constructed as described in two 
previous papers (1, 2) to contain 
four grams of radium. The radium was 
distributed in 100-milligram tubes over 
an area 8 X 8 cm., each radium tube 


: 1930 a radium pack was designed 


treating large lesions located at or near 
the surface. When treating deep-seated 
lesions, however, such as those of the mid- 
pelvic region, this wide spreading of the 
beam prevents a close spacing of adjacent 
fields, particularly when multiple ports of 
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Fig. 1-A. Assembly drawing of the three-section pack showing relation 


of various parts. 


Fig. 1-B. Arrangement of the 100 mg. tubes in the tray. 


radiating the entire field of 10 X 10 cm., 
at either 6, 10, or 15 cm. radium-skin 
distance. The large radiating area and 
field size results in extreme spreading 
of the beam after it leaves the pack, es- 
pecially at the shorter distances. This 
characteristic is a decided advantage when 
‘Received for publication Jan. 10, 1935. 


entry are used to produce a cross-firing 
effect at depth. It was found that with 
this pack at a radium-skin distance of 10 
centimeters, two anterior and two posterior 
ports could be used to advantage, provided 
a distance of 5 centimeters was maintained 
between the ports on each skin surface, 
and that the angle did not exceed 15°. 
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Fig. 2. View of the three-section pack showing 
angulation (15°) of the individual sections. This 
angle may be increased by inserting wedges between 
the sections. 


This arrangement produced a depth in- 
tensity of 63 per cent at the midpoint of a 
pelvis 20 centimeters antero-posterior di- 
mension. Because of the field size and 
the space required between adjacent fields, 
it was impossible to apply more than two 
fields with this pack to either the anterior 
or the posterior surfaces of such a pelvis. 
Two lateral fields could, of course, be used 
in addition to the two anterior and pos- 
terior fields, but the distance from these 


lateral fields to the interior was too great 
to cause a sufficient increase to warrant 
their use; moreover, the skin areas on 
those surfaces adjacent to the treatment 
area would receive considerable radiation 
from the lateral port, due again to the 
extreme flare of the beam. Actual estima. 
tion by means of isodose charts, of the 
intensity at depth with two anterior, two 
posterior, and two lateral ports, showed 
that the intensity at the 10 cm. depth had 
increased to only 66 per cent, with all skin 
areas receiving 100 per cent at a radium- 
skin distance of 10 centimeters. Greater 
intensities than these were desired, in order 
to effectively radiate the deep-seated 
lesions. Of course, a greater intensity 
could be obtained for mid-pelvic regions, 
by using the pack at a distance of 15 centi- 
meters, but the treatment time would be 
lengthened to such an extent, especially 
with multiple ports, that this method was 
found to be impractical with the amount 
of radium available. Furthermore, at this 
distance, more radiation penetrates to the 
opposite skin surface, which necessarily 
reduces the dose which can be applied to 
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The surface intensities as listed include tissue scattering. 
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that skin surface and, therefore, reduces 
the dose in the mid-pelvic region. 
In order to produce a greater intensity 


Fig. 3. 


at depth by the utilization of more ports 
of entry, it was decided to remove the 
radium from the 4-gram pack, and re- 
distribute it in a pack of radically different 
design and purpose. 

This new pack (Figs. 1, 2, and 3) is 
essentially a three-cannon arrangement, 
or three separate packs arranged in a 
manner not unlike that of Mallett and 
Danne. Each cannon, or section, is a unit 
in itself, and may be used singly or in any 
combination. The radium is contained 
in three removable trays, in each of which 
there is 1.5 grams of radium, making a 
total of 4.5 grams in the pack as a whole. 
The radium tubes were arranged in each 
tray to occupy as small a space as possible 
(Fig. 1-B). The radiation from each 
tube was spread over a rectangular area 
dd X 9.3 centimeters. This arrangement 
in each cannon, unlike the 4-gram pack, 
reduces the extreme flare of the beam 
(Fig. 4) and permits a closer spacing of 
the fields. The long axes of the three fields 


A 4.5-GRAM RADIUM PACK oer 


are parallel to one another and there is a 
space of 3 centimeters between adjacent 
fields. Each section is inclined 15 degrees 


Three-section pack applied to a patient. 


from the neighboring section. For most 
work, when the three sections are used 
as a unit, the long axes would be applied 
parallel to the long axis of the body. The 
radium-skin distance of this pack is 10 
centimeters. At this distance with the 
smaller field size, the careful arrangement 
of the individual radium tubes observed in 
constructing the 4-gram pack, is not 
essential. 

In a previous paper (3) it was pointed 
out that when the radium tubes are in a 
perpendicular position as they were in the 
former 4-gram pack, the intensity may be 
reduced as much as 20 per cent, due to the 
fact that the lower layers of radium act as 
a filter and remove some of the gamma 
rays. In the new pack, this so-called 
“intrinsic filtration’’ was avoided to a large 
extent by placing the tubes in a horizontal 
position. Subsequent measurements 
showed a gain of 26 per cent, over the 
former 4-gram pack, due in part to the 
close arrangement of the radium tubes 
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Fig. 4. Isodose chart for single section 
when used separately. 


and in part to the difference in the height 
of the radium column. 

The fact that the trays containing the 
radium are removable makes this arrange- 
ment as flexible as possible. For example, 
two of the trays may be inserted into the 
former pack, so that it may be used on 
those particular lesions for which it is best 
suited, or the cannons may be separated 
and each may be suspended as an indi- 
vidual pack, making it possible to treat 
three patients at one time. 

The beams emitted from a single section 
and from the three sections as a unit, were 
explored by a thimble ionization chamber 
in order to obtain values to be used in the 
construction of isodose charts. Figure 4 
shows the isodose curve for a single cannon 
and Figure 5 that of the three-section 
pack. 

The primary filter is one millimeter of 
platinum. The secondary filter, next the 
skin, consists of one millimeter of copper 
and one millimeter of aluminum. With 
this arrangement of the radium in the 
three cannons, as described, and the filters 
mentioned, the rate of dosage is 1.72 r’ 





2 The instrument used was a Victoreen Condenser 
r meter calibrated in roentgens for x-ray. 


RADIOLOGY 


tt a 


Fig. 5. 





Isodose chart for the three-section pack. 


per minute on the skin directly under the 
middle portal. 

For purposes of comparison, Chart I is 
included, which shows the surface and 
depth intensities, on the central ray for the 
4-gram pack, for the single cannon and the 
three cannons as a unit. It can be seen 
readily from this chart that the depth 
intensities have been greatly increased 
by this arrangement. 

Application of this pack to the anterior 
and posterior surfaces of a patient 20 
centimeters in antero-posterior dimen- 
sion, produces an intensity at a depth of 
10 centimeters or at the midpoint of the 
pelvis, of 82 per cent, with all the skin 
surfaces receiving 100 per cent. This 
depth intensity is the same as that pro- 
duced by x-rays of effective wave length 
0.16 A. at 80 centimeters T.S.D. with a 
field size of 20 X 20 centimeters. 

The volume of tissue irradiated with 
this method is considerably less than when 
four fields are radiated by the 4-gram 
pack, or even when two fields are radiated 
with x-ray with the 20 x 20 centimeter 
field at 80 centimeters distance. Whether 
this decrease in the total volume irradiated 
with the accompanying decrease in the 
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amount of healthy tissue damage, together depth intensities as well as isodose curves 
with the increased depth intensity will are presented. 
prove to be an improvement over previous 


methods, remains to be determined. Some aimseeeanainel 
research on the treatment of deep-seated ye ee Oe & Bancgieen Pack. Am. 
lesions with this pack is now in progress. (2) SCHREINER, B. F., WeEnrR, W. H., and REIN- 
HARD, M. C.: The Four-gram Radium Element Pack: 
SUMMARY Some Possibilities by External Radiation. Arch. Phys. 
Ther., X-ray, and Radium, 1933, 14, 293. 
tes 5- i i (3) REINHARD, M. C., and Gotz, H. L.: Intensities 
A _— bring 4.5 — radium pack is from Various Radium Packs. Am. Jour. Cancer, 
described. Charts showing surface and 1934, 22, 359. 
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HYPERINSULINISM: THREE CASES RELIEVED BY RADIATION: 


By S.C. BARROW, M.D., Shreveport, La. 


==HE disease entity hyperinsulinism, ac- 
i] companied and characterized by cer- 

tain symptoms, the result of hy- 
poglycemia, was first brought to the at- 
tention of the profession by Harris (1), in 
1924. Shortly after the discovery of insulin 
by Banting in 1922, reports of cases receiv- 
ing overdoses began to appear. Thesymp- 
tomatology noted in these cases resembled 
so closely symptom-complexes frequently 
observed in certain patients in whom pan- 
creatic disease had not been suspected and 
in whom insulin had not been given, that a 
relationship as to cause was the logical con- 
clusion in Harris’ mind. 

Inhisfirst communication, hereported two 
cases—non-diabetic patients who had not 
received insulin—in which the symptoms 
observed were identical with certain other 
cases which were known to have received 
an over-dose of insulin. Both of these cases 
had low blood sugar, and in each the symp- 
toms were controlled by carbohydrate diet. 

If a certain group of cases, receiving an 
over-dose of insulin, showed the same symp- 
tom-complex as another group that had not 
received insulin, Harris reasoned that 
there must be existing in this latter group, 
spontaneously, an excess of insulin. Hence 
the term hyperinsulinism, an over-secretion 
of the islets of Langerhans which Harris 
considers a disease analogous to hyper- 
thyroidism, hyperpituitarism, hyperadren- 
alism, etc. Incidentally he argues that 
“hypoinsulinism’’ would be a preferable 
term to describe diabetes or hyperglv- 
cemia. 

The symptoms of hyperinsulinism, while 
protean, are generally familiar to the pro- 
fession to-day; the procedures in arriving 
at a diagnosis and the methods of treat- 
ment are somewhat standardized, but the 
etiology in many cases remains unsettled 





! Presented before the Radiological Society of North 
America, at the Twentieth Annual Meeting, in Mem- 
phis, Tenn., Dec. 3-7, 1934. 


320 


and unexplained. Hyperinsulinism is a dis. 
ease of the pancreas, although hypogly- 
cemia, its distinctive and constantly ac- 
companying condition, may be due to dis- 
ease of other organs or secreting glands, 

The first case of unconsciousness and 
convulsions, proven to be due to hyperinsu- 
linism, was reported by Allen (2) in 1928, 
Autopsy in this case showed carcinoma of 
the pancreas with metastasis to the liver, 
the metastatic areas in the liver showing 
islet cells with insulin production. Allen 
(3), in 1928, reported two other cases of 
hyperinsulinism with recurring attacks of 
convulsions. In 1929, Howland (4) re- 
ported the first case of hyperinsulinism, 
showing convulsions and coma, which was 
cured by surgical removal of an adenoma of 
the pancreas. In 1931, Car (5) reported a 
case, a boy 18 years of age, diagnosed as 
adenoma of the pancreas, who was cured 
by operative removal of the adenoma. This 
patient was having convulsions and marked 
hypoglycemia. In 1932, Womack, Grogi, 
and Graham (6) reported the removal from 
the pancreas of a small adenoma, with cure 
of hypoglycemia and relief of mental con- 
fusions and unconsciousness. 

These cases, along with many others of a 
similar nature that have now accumulated 
in the literature, seem to prove that ade- 
nomas of the pancreas are definite etiologic 
factors in producing hyperinsulinism with 
resulting hypoglycemia. 

Operative and autopsy findings in other 
cases have disclosed simple hyperplasia of 
the islet cells, hypertrophy, and, at times, 
no microscopic changes in the pancreas 
whatever. 

Harris, Taylor, Graham, and Chilton (7 
and 21), in 1932, reported a case of hypogly- 
cemia that had had recurring attacks of un- 
consciousness, in which their successful 
removal of one-half of the pancreas, which 
showed no adenomas, resulted in a cure. 
This is the only case without adenomas fe- 
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ported in which resection of part of the 
pancreas gave a clinical cure. In a per- 
sonal communication to Dr. Harris (22) 
and quoted by him, Graham mentions a 
case of a child 15 months old, upon which 
he operated, removing seven-eighths of the 
pancreas, thereby relieving all hypogly- 
cemic symptoms. In 1928, Finney (8) re- 
moved a portion of the pancreas for hyper- 
insulinism; in 1930, Judd (9) did a similar 
operation, but in each case the results were 
disappointing. In all cases in which opera- 
tive removal of portions of the pancreas has 
been done, with the exception of Harris’ 
case, which was one of narcolepsy, poor re- 
sults followed unless adenomas were pres- 
ent. 

Cases of hyperinsulinism operated upon 
and autopsy findings have disclosed that 
the following are present in some: adenoma; 
carcinoma; simple hyperplasia or hyper- 
trophy of islet cells, and a normal pancreas. 
Thus, intrinsic to the pancreas, we have the 
following as etiologic factors: adenoma: 
carcinoma; hyperplasia or hypertrophy, 
and simple functional changes to which 
may be added, according to Harris (10), 
trauma and chronic infections. Patterson 
and Elliott (23) have just reported several 
cases of hypoglycemia, cured after removal 
of infected gall bladders. 

However, in a discussion of the etiology 
of hyperinsulinism, the interdependence ex- 
isting between the insulogenic function of 
the pancreas, the adrenals, the pituitary, 
the thyroid, and other hormone-producing 
glands, must not be forgotten. 

The terms hyperinsulinism and hypogly- 
cemia are not in any sense synonomous. 
Hypoglycemia develops as a condition, in 
many organic disfunctions, independent of 
pancreatic disease, just as tachycardia ex- 
ists in many conditions other than hyper- 
thyroidism, though it is a constant symp- 
tom of thyroid hyperactivity. The symp- 
tomatology of hyperinsulinism, arising 
spontaneously, is identical with that result- 
Ing from an over-dose of insulin given thera- 
peutically. 

Tedstrom (11), in analyzing 65 reported 
cases, found the following symptoms 
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occurring: stupor and coma, in 46; weak- 
ness and fatigue, in 47; muscular twitchings 
and convulsions, in 34; change of general 
behavior, mental confusion, and restless- 
ness, in 40; speech disturbances and eye 
symptoms, in 30; loss of memory, in 20; 
sweating, in 19; hunger, in 12; dullness, 
listlessness, and drowsiness, in 19; fainting, 
nausea, and vomiting, in 18. In 14 out 
of the 65 cases, a diagnosis of idiopathic 
epilepsy had been made; thus, those char- 
acteristic symptoms found in petit and 
grand mal may be added to the above list. 
The disease, according to Weil (12), is said 
to occur twice as often in males as in fe- 
males and may make its appearance at any 
age, in colored as well as in whites. Brower 
(13) quotes Layton as stating that in the 
500 cases he had had under observation, 
mental symptoms were dominant, many 
acting as if they were demented or intoxi- 
cated. Ina study of 16 cases which he.per- 
sonally treated, Powell (20) reports that all 
showed mental symptoms, and he con- 
cludes that normal brain function is de- 
pendent on normal sugar concentration. 

The symptoms may be constant in mild 
forms, or intermittent in mild and severe 
forms. In the constant and mild forms, we 
have the dull, stuporous, dumb individual 
with periods of restlessness, irritability, 
nausea, vomiting, vertigo, profuse sweat- 
ing, hunger, mental confusion, weakness, 
tremors, nervousness, etc. In the severe 
forms these symptoms may be exaggerated, 
terminating in convulsive seizures and 
coma. In all cases, excepting in the termi- 
nal stages, the symptoms are controlled and 
severe attacks aborted by administration 
of carbohydrates. 

According to Briggs (14), physical and 
laboratory examinations, except during an 
attack, may reveal no pathognomonic sign 
of disease. During an attack, the picture 
resembles either an insulin reaction or an 
epileptiform state. The outstanding char- 
acteristic of the attacks, however, is the 
fact that they are at once relieved by carbo- 
hydrate feeding. The attacks or exacerba- 
tions of symptoms usually occur at hours 
when there has been a long interval since 
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eating, early in the morning, or after a late 
or missed meal. Also, prolonged mental 
or physical exertion may precipitate an 
attack. 

The diagnosis of hyperinsulinism rests 
upon the determination of a low blood 
sugar, though it must be remembered that 
low blood sugars have other causes than ex- 
cessive insulin secretion. 

Joslin (15) says that normal fasting 
blood should show 100 mg. of sugar per 100 
c.c. of blood. Like other normals, a reason- 
able percentage above or below is still 
classed within the normal limits. Low 
blood sugars do not react the same in all 
individuals. A hypoglycemia of 50 mg. 
may develop no reaction in one, while in 
another, it may precipitate convulsions 
and coma. Low fasting sugar or low sugar, 
from three to six hours following a glucose 
meal, was noted by Tedstrom (11) in every 
one of 65 cases examined by him. Accord- 
ing to Bowen and Beck (16), an attack is 
never seen in the absence of hypoglycemia, 
while Johns (17) found only 54 per cent 
showing hypoglycemia at the time of seiz- 
ure. 

Harris (18) says the dextrose tolerance 
test usually brings out much lower blood 
sugar levels than simple fasting tests, and 
in some instances the low levels were not 
seen until the fourth to sixth hour. 

A positive diagnosis can be made only 
from repeated fasting blood sugar studies 
and carbohydrate tolerance tests showing 
hypoglycemia. Weakness, hunger, ner- 
vousness, mental lapses, irritability, sweat- 
ing, trembling, etc., occurring at intervals 
and relieved by eating, suggest a diagnosis 
of hyperinsulinism. If accompanied by low 
fasting sugar or low sugar, with dextrose 
tolerance tests, the diagnosis is positive. 

Low blood sugar—hypoglycemia—is 
found in many conditions in which true 
hyperinsulinism does not exist. Diseases 
of the liver, in which the glycogenetic 
function is impaired, would naturally result 
in a reduced quantity of sugar in the blood. 
This is seen in extensive carcinoma of the 
liver, and in some cases of cirrhosis, arsenic 
and phosphorus poisoning, etc. A deficient 


intake of proper carbohydrate diet wil 
sometimes result in low blood sugar levels 
if prolonged in practice. Over- and pro- 
longed muscular exercise and generalized 
disease of the skeletal muscles, such as pro- 
gressive muscular atrophy, have the same 
result. 

It is claimed that the internal secretions 
of the ovaries, testes, and parathyroids are 
synergistic with insulin and tend to reduce 
the blood sugar, and that the secretions of 
the pituitary, thyroid, and adrenal glands 
tend to raise blood sugar. Low blood 
sugars from these varied sources usually are 
readily suspicioned and the symptomatol- 
ogy of disease of these organs and glands 
readily identified. 

The treatment of hyperinsulinism by diet 
has rather generally resolved itself into a 
high fat and low carbohydrate feeding, the 
idea of Harris being that excessive carbo- 
hydrate intake stimulates the insulin sys- 
tem to increased activity. In many mild 
cases, this plan has worked apparent cures; 
in severe types, the attacks are not thus 
controlled and resort must be had to fre- 
quent carbohydrate feeding, as insulin is 
used in diabetes, with the hope of only con- 
trolling the disease. 

Reference has already been made to sur- 
gical treatment of hyperinsulinism. The 
procedure has been eminently successful in 
those cases in which adenomas were pres- 
ent. In cases in which portions of the pan- 
creas have been removed, in which no ade- 
nomas were found, surgical treatment has 
generally failed. In Harris’ case (7), which 
resulted in a cure, it is probable that small 
adenomas were present but not detectable. 

The hope has been expressed that sur- 
geons may learn ultimately just how near 
they may approach total excision of the 
pancreas to effect a cure in islet hyper- 
plasia and idiopathic cases. This may prob- 
ably come true, yet to many it appeals as 
a search for the remedy in the wrong direc- 
tion. It would seem that history may fe 
peat itself, and the treatment followed by 
surgeons in cases of hyperthyroidism may 
find a parallel in their views of hyperinsul- 
inism. The total removal or destruction of 
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an organ, particularly one whose functions 
are many and not entirely understood, be- 
cause of certain lapses from the course of 
normal function, may attain a desired end, 
yut the means are certainly not in line with 
what might be termed scientific procedure. 
Methods or the search for methods of a cor- 
rective nature, which would tend to sup- 
press excess activity or to stimulate func- 
tional inactivity, would seem more logical 
and more desirable. To remove from life’s 
activities all criminals, near criminals, and 
potential criminals, no doubt would meet 
the wishes without disturbing the conscien- 
ces of those with radical reform ideas, but it 
certainly would not square with the tenets 
of a true civilization. 

The inhibitory action of radiation on all 
secretory glandular tissue, especially when 
ina hyper-functioning state, is well known 
to those members of the profession who 
have studied its effects or observed its ac- 
tion: time will not permit a detailed review 
of the action of radiation in this respect. 

Desjardins (19) gives a complete review 
of all experiments relative to the effects of 
radiation on the pancreas. Of interest to 
us are the experiments of Tsuzuki, 1926, 
which showed a distinct atrophy of the 
islands of Langerhans in rabbits after short 
wave radiation. A careful review of all the 
literature which we have been able to as- 
semble shows no reference to the treatment 
of hyperinsulinism by radiation, except the 
case reported by the writer in RADIOLOGY 
of September, 1933 (page 296). This case, 
along with two others which are reported 
below, offer a suggestion for the further use 
of radiation as a possible agent in the treat- 
ment of hyperinsulinism of pancreatic 
origin. 

Case 1. D. W., a white female, age 9 
years, weight, 65 pounds, height, 52 inches, 
whose general physical appearance was 
healthy, although she was mentally dull, 
listless, and inattentive. However, after 
eating, her expression would change to that 
of a person with normal mentality. Her 
physical examination disclosed no defects; 
Wassermann was negative; feces, blood 
counts, and basal metabolism were normal. 
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Her father, mother, one brother, and two 
sisters all seemed healthy and normal in 
every way. However, one aunt, aged 21 
years, had been a confirmed epileptic since 
the age of 17 (Case 2). Otherwise the fam- 
ily history was negative. 

When the patient was 5 years of age, her 
mother noted that the child at times 
seemed to be dull, listless, and stuporous, 
while again she was bright, cheerful, and 
playful. After some time it was noted that 
her stuporous spells occurred as her meal 
hours neared, and disappeared after eating. 
As time passed, she began to have ‘‘spells”’ 
(so described by her mother) accompanied 
by unconsciousness. The mother gradu- 
ally learned with experience to guard 
against these attacks by feeding. At the 
age of 6, the patient entered school and 
found it up-hill work. In the hours imme- 
diately after eating, she could learn easily, 
but later she would forget what she had 
learned, recovering it, however, as soon as 
food was taken. 

During all this time she received no 
medical attention and was known by neigh- 
bors and school children as being weak- 
minded. About Jan. 1, 1933, Dr. Powell, 
of West Monroe, was consulted and, with 
the above history, at once suspected the 
true condition. Along with other labora- 
tory tests, all of which were negative, as 
stated, a series of fasting blood sugar tests 
were made, which ran from 40 to 50 mg. per 
100 c.c. of blood. On feeding every two 
hours, it never went higher than 73 mg. 
From January to April, 1933, she was kept 
on a low carbohydrate and high fat diet, 
with improvement in all symptoms. 

On April 16, we administered 210 r, using 
130 K.V.P., with 3 mm. Al filter, over the 
anterior and posterior regions of the pan- 
creas. From April 23 to 30, her daily fast- 
ing sugar test ran from 70 mg. to 71 mg.; 
on May 3, the same x-ray dose was given, 
and from May 7 to 15, her sugar test ran 
from 72 to 80 mg. On May 16, June 22, 
and July 23, one-half the above x-ray doses 
was given and her blood sugar came up to 
100 mg. No further x-ray treatment has 
been given. 
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Coincident with the improved blood 
sugar content, her general condition im- 
proved and her mentality rapidly came up 
to normal. She now takes zealous interest 
in all things that interest children of her 
age, and has no spells or stuporous periods. 

Case 2. Miss V. W., a white female, 
aged 21 years, height, 63.5 inches, weight, 
137 pounds, began menstruation, which 
was always normal, at the age of 14 years. 
She finished high school at the age of 18, 
with good grades. Being an athletic en- 
thusiast, her general physique was above 
normal. 

Her three brothers and three sisters were 
all in perfect health; her father and mother 
were in good health. However, she had an 
aunt who was subject to epilepsy, and one 
niece, aged 9, who suffered with hyperinsu- 
linism. The family history was otherwise 
normal. 

At the age of 17, she had a convulsion, 
during which she chewed her tongue. 
There were no premonitory symptoms. 
From then on her convulsive seizures were 
grand mal in type, and continued at inter- 
vals of from three or four days to thirty 
days. She was treated for epilepsy by 
several doctors, but to no avail. In May, 
1933, the patient consulted Dr. Powell, of 
West Monroe; she was then having con- 
vulsive seizures, grand mal, from every 
three or four days to ten days. General 
physical and laboratory examinations dis- 
closed nothing abnormal, excepting a fast- 
ing blood sugar of 45 mg., and a general 
mental aspect of dullness, disinterestedness, 
and inattentiveness, and impressed one as 
being stupid. She was placed on a carbo- 
hydrate diet and frequent feedings, but 
with no results. A change was then made 
to a diet of high fat and low carbohydrate 
content, with the result that the severity of 
the attacks was lessened and there was 
some improvement of her general mental 
picture. 

On May 23, 1933, she was referred to us; 
at this time her blood sugar was running 
from 80 mg. to lower levels, having convul- 
siveseizuresand mental pictureas described. 
The low carbohydrate and high fat diet 
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was continued and she was given radiation 
over the pancreas, anterior and posterior, 
210 r, using 125 K.V.P., with 3 mm. Al fi. 
ter. This dose was repeated one week later 
when her blood sugar was found to be only 
60 mg.; convulsive seizures and mental 
picture still unchanged. On June 9, blood 
sugar was 66 mg., convulsions and mental 
picture remaining the same. On this date 
she was given 560 r, using 200 K.V.C.P,, 
with 0.5 mm. Cu filter, over the pancreas, 
anterior and posterior. Two weeks later, 
June 23, her blood sugar was 90 mg, ; 
convulsive seizures less severe and not as 
frequent. On this date and on July 7, the 
same doses were repeated, at which time 
the blood sugar was 100 mg. Her convul- 
sive seizures were very light and infrequent, 
with a complete transformation in her 
mental appearance, alertness, and in- 
terest; a change to a bright, smiling, cheer- 
ful, vivacious individual, as compared to 
the dull, inattentive, disinterested, dumb 
mentality of six weeks previous. On July 
21, her blood sugar was 100 mg., and during 
August it ran from 106 to 120 mg., during 
which time she had only one or two light 
attacks and these at times when home sur- 
roundings became such as to upset even one 
with a normal nerve balance. 

In September, this patient developed an 
acute double mastoiditis, was operated upon 
and died. 

While the results in this extreme case of 
hyperinsulinism were not all that were to 
be desired, quoting the words of Dr. 
Powell, under whose eye she was con- 
stantly, ‘It definitely indicates the inhibi- 
tory action of radiation in hyperinsulin- 
ism.” 

Case 3. P. T., white, male, age 5 years 
(normal delivery), was a thoroughly nor- 
mal child for the first three years of life. 
Two years ago he began to have “spells,” 
turning blue, with nervous twitchings and 
loss of consciousness. These spells came on 
at times suddenly; at other times, gradu- 
ally and at times headache and pain in the 
stomach preceded the spells. At one time 
he had convulsions constantly for twenty- 
four hours; recently has had spells one to 














ng 
ng 
rht 


ur- 
ne 





BARROW: 


two times per week, frequently early in the 
morning on first awakening. Attacks seem 
to be getting more and more severe. Be- 
tween attacks, the child is bright and seem- 
ingly normal. 

The patient was treated two years ago 
with x-rays for supposed enlargement of 
the thymus, with no results. He came un- 
der the care of Dr. J. D. Young, in April, 
1933, at which time he was placed in the 
hospital where complete physical and 
laboratory examinations were made, which 
were essentially negative, except for the 
blood sugar, which ran, on fasting, from 72 
to80 mg. On April 24 and 25, 1933, while 
in the hospital, he had convulsions at 6:30 
o'clock each morning: nerve sedatives and 
diet seemed to have little effect in relieving 
the condition. 

On July 1, 1933, he was referred to us for 
treatment, at which time his blood sugar 
fasting was from 70 to 80 mg., all of the 
symptoms described above being present 
and seemingly increasing in severity. Be- 
tween July 9 and August 21, six x-ray treat-. 
ments were given over the pancreas, using 
9) K.V.P., 3 mm. Al, less than a fourth 
erythema dose being given. On August 21, 
the blood sugar was 94 mg. and attacks 
had ceased. On Sept. 21, 1933, his blood 
sugar was 100 mg.; on Oct. 11, 1933, it was 
106 mg. The child has had no further at- 
tacks and his mother writes that he seems 
to be normal in every way. 
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EXPERIENCES IN THE IRRADIATION TREATMENT OF 
HYPERTHYROIDISM! 


By S. PAUL PERRY, M.D., Chicago 


From the Division of Roentgenology, Department of Medicine, University of Chicago 


INTRODUCTION 

N THE University of Chicago Clinics 
| the great majority of cases of hyper- 

thyroidism are treated surgically, and 
irradiation is employed only in _post- 
operative recurrences or in cases in which, 
for some reason, operation cannot be per- 
formed. This paper is a report of the 
immediate results obtained by irradiation 
in the latter two categories of cases. 

Menville’s nation-wide survey of 1932 
includes 10,541 cases of hyperthyroidism 
which had been treated by irradiation. 
Of these, 66 per cent were listed as cures, 
21 per cent showed marked improvement, 
and 12 per cent failed to respond. 
Pfahler and Christie have reported a much 
higher incidence of favorable responses. 

There is a great variation in the technical 
factors employed. Voltage has ranged 
from 125 K.V. to 200 K.V.; minute in- 
tensity from 5 r per minute to 30 r per 
minute, and total intensity from 500 r to 
1,800 r, administered to one large portal 
or each of several smaller portals. In 
spite of these technical differences there is 
a rather striking uniformity in the clinical 
response. This implies that maximum 
response is possible by small doses of x-ray 
and is independent of wave length over a 
wide range. There seems to be no essential 
difference between the results obtained by 
radium or by x-rays. A choice between 
the two depends upon the type of facilities 
available. 

The relative value of irradiation therapy 
and surgery in the treatment of hyper- 
thyroidism is still subject to debate. A 
final decision will be hastened if surgeons 
and radiologists will forego prejudice and 
develop self-criticism, emphasizing their 
own failures rather than their successes. 

1 Presented before the Radiological Society of North 


America, at the Twentieth Annual Meeting, in Mem- 
phis, Tenn., Dec. 3-7, 1934. 


Of special value would be clinical studies 
of individual cases that did not respond 
to one of these forms of treatment but were 
benefited by the other. 

It is beyond the scope of this report to 
review in detail the literature on the surgical 
and radiological treatment of hyper- 
thyroidism. Suffice to state that one form 
or the other may, on the basis of reports 
published by leading surgeons and radiol- 
ogists, be justified as the treatment of 
choice. For example, DaCosta reports 
that the surgical statistics usually show 
about 90 per cent rate of “cures,” while 
practically equal percentages of ‘‘cures” 
are reported for irradiation therapy by 
Pfahler and Christie. 

As regards surgical mortality, Richter 
reports 0.89 per cent in 1,200 cases, and 
Crile 0.84 per cent in 5,000 cases. The 
average surgical mortality is perhaps more 
correctly stated as between 3 and 4 per 
cent. In this respect, irradiation would 
seem to have an advantage since its mor- 
tality is negligible. However, such low 
mortality ascribed to irradiation may be 
due to the fact that the amount of irradia- 
tion given is generally regarded as innocu- 
ous in so far as danger to life is concerned, 
and any fatality occurring during the 
period of treatment is ascribed to the 
patient’s disease rather than to the method 
of treatment. 

The usual surgical treatment entails 
enforced bed rest for a period of from two 
to four weeks, whereas the treatment by 
irradiation is an ambulatory one and the 
patient need have but very little inter- 
ruption of his normal daily activity. It 
will be objected by some that irradiation 
therapy is very time-consuming and that 
the patient will be subnormal for long 
periods. In our experience the patient 
usually shows definite improvement within 
a month’s time following the beginning of 
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treatment, and usually it does not require 
more than two or three months to attain 
the maximum beneficial effect. 

Response to irradiation appears to be 
independent of the pathologic type of the 
goiter. Pfahler is convinced that irradia- 
tion does not increase the tendency to 
malignant degeneration. 


ANIMAL EXPERIMENTS 


In experiments conducted on dogs, 
Walter, Anson, and Ivy have shown that 
clinical doses of irradiation do not alter 
the histology of the normal thyroid gland. 
Fibrosis occurs only when intensity is so 
great as to cause ulceration of the over- 
lying skin, and when it does occur it is 
confined largely to the capsule of the 
gland. Experimental hyperthyroidism pro- 
duced in opossums by Bensley’s method of 
high protein feeding can be prevented by 
irradiating the animals either before or 
during the feeding period. This experi- 
ment suggests a useful field for irradiation 
in the post-operative management of 
hyperthyroidism. There are no clinical 
studies available on such a procedure. 


PRESENTATION OF CLINICAL MATERIAL 
Twenty-eight patients have been irra- 


diated in the University of Chicago Clinics 
in the past two years. Since the follow-up 
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period on the majority of them is short, 
results will be considered only in the light 
of immediate response. For all of these 
patients the technical factors were the 
same: 200 K.V., 25 ma., 1 mm. Cu and 
1 mm. Al filtration, and 50 cm. focal skin 
distance. Most patients were treated using 
three portals: two 10 X 12 cm. portals, 
one to each lobe of the thyroid, and a 
10 X 10 cm. portal over the upper medi- 
astinum. Two treatments of 300 r each 
(measured in air) were given to each portal, 
treating one portal daily for a total of six 
days. However, in one instance tracheal 
irritation was produced and, following this, 
treatments were given to one large field, 
15 X 15 cm., which included all of the 
neck and upper mediastinum. Three 
treatments of 200 r each, given on suc- 
cessive days to this one portal, are con- 
sidered a series. This series is not repeated 
in less than a month but is repeated on 
successive months until the desired effect 
is accomplished. 

Of the 28 cases treated, 17 are now defi- 
nitely without clinical manifestations of 
hyperthyroidism, four have been very 
definitely improved, and seven failed to 
respond favorably to the treatment. Sev- 
enteen of the patients were suffering from 
post-operative recurrence of hvperthyroid- 
ism; 11 had not been operated upon. In 
addition to the patients’ subjective state- 
ments, our criteria of improvement have 
included the following: (1) the basal 








B M : R . : Pulse 





Blood Pressure Weight (kg. 











Patient Before After Before After Before After Before After ‘‘Cured’”’ Improved Failuré 
L. H. +48 +15 99 85 116/66 114/72 54.9 65.1 x 

A.D. +30 +15 98 93 152/88 140/80 59.7 49.8 x 

G. E. +42 430 106 109 160/90 130/74 57.3 51.4 x 
L.C.* +44 —3 93 70 110/68 120/84 56.2 66.0 x 

R.S. +338 +5 96 88 126/58 108/72 56.7 57.6 x 

M. 0. +28 +27 75 «69 138/80 140/80 54.7 59.9 x 
M. L. +32 —3 108 85 110/70 100/70 55.0 56.1 x 

A.M. +18 +418 9 93 134/70 124/64 52.0 50.2 x 
T.M. +64 49 92 66 156/78 148/80 76.5 84.5 x 

M. R.* +44 416 107 93 130/70 140/80 57.0 56.1 x 

A.G, +40 +28 97 82 156/90 124/70 71.4 72.5 x 
Total 4 a 4 
Average +38 +14 97 88 185/75 126/75 59.2 60.8 36% 28% 36% 


* : Sey er : "ED 
Received iodine during and after irradiation. 
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metabolism; (2) pulse; (3) blood pressure; 
(4) weight. No patient has been con- 
sidered cured unless all criteria have shown 
favorable responses. 

Considered as a whole, the group of 28 
patients responded to irradiation as 
follows: basal metabolic rate before irra- 
diation +35, after +9; pulse before 
irradiation 97, after 79; blood pressure 
before irradiation 132/76, after 123/75; 
weight before irradiation 58.5 kg., after 
61.8 kg. It will be seen that the metabolic 
tate was reduced 26 points, the pulse re- 
duced 18 beats per minute, and the pulse 
pressure reduced 8 mm., while the weight 
was increased 3.28 kg., or 7.2 pounds. 
‘When reviewed the group of 17 cases 
considered as ‘‘cures’’ showed the follow- 
ing: B.M.R. before irradiation +32, 
after —2; pulse before irradiation 99, after 
"6; weight before irradiation 56.7 kg., 
after 61.1 kg.; blood pressure before ir- 
radiation 130/72, after 119/74. Thus this 
group showed a drop of 34 points in 
B.M.R., the pulse was lowered 23 beats per 


minute, and the average weight gained was 
4.4 kg., or 9.6 pounds, while the pulse 
pressure was reduced 13 millimeters. 

The post-operative group, 17 in all, when 


TABLE IIl.—SHOWING THE EFFECT OF IRRADIATION ON 17 
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reviewed collectively showed the following: 
B.M.R. before irradiation +31, after +5: 
pulse before irradiation 97, after 79; blood 
pressure before irradiation 131/74, after 
123/76; weight before irradiation 575 
kg., after 61.6 kg. Thus the B.M.R. was 
reduced 26 points, the pulse dropped 18 
beats per minute, and the pulse pressure 
was reduced 10 mm., while there was a 
gain in weight of 4.1 kg., or 9 pounds, 
Thirteen of this group are clinically free 
from symptoms, one is markedly improved, 
while three failed to receive any benefit 
from the treatment. 

When taken as a whole the group in 
which no operative procedures had _pre- 
ceded irradiation showed the following: 
B.M.R. before irradiation +38, after 
+14; pulse before irradiation 97, after 88: 
weight before irradiation 59.2 kg., after 
60.8 kg.; blood pressure before irradiation 
135/70, after 126/75. The B.M.R. was 
reduced 24 points, the pulse was lowered 
9 beats per minute, the pulse pressure 
was lowered 14 mm., while the weight 
increased 1.6 kg., or 3.5 pounds. Of this 
group, four are clinically free from symp- 
toms, three improved, and four unim- 
proved. 


CASES OF POST- 


OPERATIVE RECURRENCE 





Pulse 
Before After Before 
96 84 
80 70 
116 73 
93 82 
$1 90 
98 60 
85 67 
85 65 
101 97 
81 85 
106 9) 
123 79 
110 80 
114 79 
73 58 
101 98 
110 85 


B.M.R. 
Before After 


+32 
+19 
+25 
+47 
+31 
+24 
+24 
+32 
+33 
+44 
+20 
+38 
+37 
+28 
+19 
: +43 
E. S. +34 


Total 


Patient 
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120/88 
130/84 
122/64 
150/98 
116/70 
120/70 
128/80 
150/70 
170/80 
146/80 
118/70 
126/80 
154/82 
132/80 
120/70 
106/66 
120/64 
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Average 431 97. 79 131/74 


* Received iodine during and after irradiation. 
+ Did not finish treatment. 


Blood Pressure 


Weight (kg. ) 
Before After 

54. 

64. 


After “Cured” Improved Failure 





108/88 
134/88 
110/70 36. 
140/80 63.5 
126/88 73. 
106/64 65. 
130/74 56. 
140/80 49. 
140/82 
144/84 
120/74 
110/76 
116/74 
116/74 
110/60 
120/70 
114/64 
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In comparing these groups it will be 
readily seen that the best results have 
been with patients suffering from post- 
operative recurrence of hyperthyroidism. 
The percentage of “cures” in this group is 
76 while in the primary group it was only 
36. 
The results obtained in post-operatively 
recurrent hyperthyroidism treated by irra- 
diation have proved so. satisfactory that 
irradiation is felt to be the treatmeut 
of choice under these circumstances and 
should be considered, all conditions per- 
mitting, before re-operation is recom- 
mended. On the other hand, although 
experience in the primary treatment of 
hyperthyroidism by irradiation is limited, 
it is believed that irradiation therapy may 
well be recommended as the primary 
treatment in cases of mild or even mod- 
erately severe hyperthyroidism of long 
standing in which, for other medical or 
non-medical reasons, an operation is to 
be avoided if at all possible. 

Lugol’s solution was given to four pa- 
tients. One received it inadvertently, 
having taken it before coming for irradia- 
tion. She continued its use throughout 
treatment, doing so on her own responsi- 
bility. On two other occasions the meta- 
bolic rates after treatment had been re- 
duced but not to normal and, as supple- 
mentary treatment, small doses of iodine 
were given for a short time with satis- 
factory response. The fourth patient to 
receive iodine was influenced by neither 
irradiation nor iodine and was later oper- 
ated upon. 


SUMMARY AND CONCLUSIONS 


(1) In the literature it is reported that 
permanent clinical cures of hyperthyroid- 
ism ma great majority of large series of 
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cases may be brought about by irradiation 
therapy alone. 

(2) The question as to whether surgery 
or irradiation is the primary treatment of 
choice in hyperthyroidism is not finally 
settled. 

(3) In the small series of cases here 
presented in which primary irradiation was 
given because operation was refused or was 
for medical reasons contra-indicated, the 
primary results are not comparable with 
what might be expected from a similar 
number of patients operated: upon. 

(4) Incertain cases of mild or moderate 
hyperthyroidism existing for a long period, 
or in cases in which for certain reasons 
operation is to be avoided if at all possible, 
irradiation is indicated. It should be 
realized, however, that operation may 
eventually have to be performed. ; 

(5) In the small series of cases pre- 
sented, results of irradiation in post: 
operatively recurrent hyperthyroidism 
have been very gratifying. In this group, 
irradiation is considered the treatment of 
choice and well worth trying before re- 
operation is contemplated. 
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RADIOTHERAPEUTIC TREATMENT OF HYPERTENSION 
AND DIABETES' 


By JAMES H. HUTTON, M.D., Chicago 


IGH in the list of causes of death, 
= its proportionate toll increasing, 

stands the group of pathologic condi- 
tions summed up as “essential hyper- 
tension” and its allied disorders. Fahr (1) 
calculated that, in 1924, 140,000 deaths 
in the United States were due to hyper- 
tension or its consequences. This was 
23 per cent of all deaths of persons over 
50 years of age. Its predilection for brain 
workers and consequently for some of our 
most able citizens makes it of far-reaching 
economic and social importance and, 
among other considerations, makes it para- 
mount among the problems confronting 
medicine to-day. It is hoped that these 


considerations offer justification for pre- 
senting to you a new theory as to the 


etiology and treatment of this syndrome 
and our experience with therapeutic efforts 
based on this theory. 

Briefly, it is believed that essential 
hypertension is largely a matter of endo- 
crine dysfunction, probably over-activity, 
and that this activity can be controlled by 
means of the roentgen ray. 

In 1913, Quadrone (2) reported his ex- 
perience in the treatment of this syndrome 
by x-raying the adrenals. How far he 
proceeded along this line or with what 
results, I do not know. Since that time 
almost every book written on the subject 
has mentioned, for the most part very 
briefly, the possibility that the adrenals 
or other of the endocrine glands might have 
some influence in bringing about hyper- 
tension. In recent years four surgical 
procedures have been devised for the 
treatment of this syndrome, all directed, 
in part at least, at the adrenals and de- 
signed to reduce their functional activity 

1 Presented before the Radiological Society of North 


America, at the Twentieth Annual Meeting, in Mem- 
phis, Tenn., Dec. 3-7, 1934. 


to a lower level. DeCourcy (3) removes 
surgically about two-thirds of each adrenal: 
Crile (4) and Arn (5) have for several years 
been doing a denervation operation not 
only for hypertension but also for recurrent 
hyperthyroidism, peptic ulcer, and neuro- 
circulatory asthenia. The Mayo Clinic 
(6 and 32) has published descriptions of 
resection of the major and minor splanch- 
nic nerves uni- or bilaterally, and of a 
technic for severing the anterior roots of 
the spinal nerves from the sixth thoracic 
to the second lumbar inclusive (7). Publi- 
cation of these operative technics offers 
some support for the idea that the adrenals’ 
functional level is important in the pro- 
duction of essential hypertension. Trolow 
(8) and his associates report some success 
in the treatment of essential hypertension 
by the application of diathermy to the 
adrenals and neighboring structures. 

As far as I know, Cushing (9) was the 
first to call attention to the fact that the 
pituitary might be responsible in some 
instances for this syndrome. 

For something more than two years the 
writer, in co-operation with Dr. G. G. 
Dowdall, Chief Surgeon of the IIlinois 
Central Railroad, and various members of 
the medical staff of the Illinois Central 
Hospital, have proceeded on the hy- 
pothesis that the pituitary and/or adrenals 
were responsible for most cases of essential 
hypertension, and have attempted to re- 
lieve them by x-raying these structures. 
We believe that our results warrant further 
study on a larger scale. 

Specifically, the endocrine theory of 
essential hypertension is as follows: The 
pituitary supplies a functional impetus to 
the adrenals and itself secretes substances 
affecting the blood pressure: the adrenals 
exercise a direct effect on the pressure 
level. Both the adrenals and the pituitary 
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elaborate substances that tend to raise 
blood sugar and neutralize the effects of 
insulin. The pathologic state appears 
when some dysfunction of either or both 
Jands occurs. This dysfunction is con- 
sidered likely to be a hyperfunction; at 
least the roentgen-ray application herein 
described was given at first with that idea 
in mind. But, while we are reporting a 
measure of success in a large majority of 
the cases treated, we are not in a position 
to declare ourselves positively regarding 
the exact process of the relief obtained. 
For this reason it is difficult also to bring 
objective evidence, other than that of the 
sphygmomanometer, to support the claim 
to relief of hypertension. And sometimes 
the reading does not appear to be sub- 
stantially reduced, despite the patient’s 
insistence that he is better. Nevertheless, 


the subjective evidence of the patient’s 
self-reported improvement in the sense of 
well-being and relief from headache, tinni- 
tus, vertigo, and other symptoms may 
properly be given some credence since 
they are almost constant following this 


treatment, despite widely varying condi- 
tions of physical and mental states. 


THE DATA ON WHICH THIS THEORY IS BASED 


The Pituitary Body.—The influence ex- 
erted by the pituitary on adrenal develop- 
ment and function is rather well estab- 
lished and generally accepted. Our knowl- 
edge is based on the degeneration of the 
adrenals after hypophysectomy, the repair 
of this degeneration after pituitary trans- 
plants, and on the studies of Evans (10), 
Collip (11), and others, who have extracted 
an adrenotropic substance from the an- 
terior lobe of the pituitary. Other con- 
siderations are as follows: 

The adrenal enlargement (usually with 
hypertension) sometimes found in acromeg- 
aly with acidophilic pituitary tumor. 

The secondary adrenal hyperplasia oc- 
curring in the Cushing syndrome, which 
he traces to a basophilic adenoma of the 
pituitary and the hypertension which is a 
constant of that syndrome. 

The work of Moehlig and Osius (12), 
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who fed animals a high fat diet, with daily 
pituitrin injections, and produced a pro- 
nounced arteriosclerosis and marked hyper- 
plasia of the adrenal cortex within 100 
days. 

Cushing’s (9) observation that all known 
primary pituitary disorders cause marked 
secondary changes in the adrenal cortex. 

The extremely low blood pressure which 
is characteristic of Simmonds’ disease, a 
condition generally accredited to almost 
complete functional breakdown of the 
anterior lobe, in which adrenal deteriora- 
tion is part of the general picture. 

Moehlig and Bates (13) say: 


“Kraus and Traube examined 232 pituitaries 
of persons who had been ill but a short time, 
so that no change in the pituitary would be 
expected from the illness. Another group was 
obtained from persons who had either died by 
accident or had committed suicide.” 


Among the conclusions were the follow- 
ing: : 


‘Normal persons of hypersthenic habitus 
show, as a rule, a marked increase of the 
basophil cells as compared with those of the 
healthy mesosthenic habitus. 

“Persons with diseases which attack, as a 
rule, the hypersthenic type, such as essential 
hypertension, vascular sclerosis, contracted 
kidneys, constitutional obesity, and, in a cer- 
tain degree, chronic alcoholism, progressive 
paralysis, and aortitis of syphilitic origin, show 
a very high percentage of basophil cells and 
a marked increase of the basophil cells as 
compared with the mesosthenic type. 

“Persons with high blood pressure, chronic 
nephritis, and so-called secondary contracted 
kidneys also have a marked increase of the 
basophil cells as compared with the normal 
mesosthenic type. 

“‘Asthenic persons, such as the diabetic and 
the tuberculous types in whom the blood pres- 
sure is low, show a diminution of the basophil 
cells in a majority of cases. 

“As to the relationship between the basophil 
cells of the pituitary and the suprarenals, 72.7 
per cent of the persons with suprarenals rich 
in lipoid (12 gm. or more) show a marked in- 
crease of the basophil cells. 

“Our studies on these 232 pituitaries taken 
from normal and sick persons permit the con- 
clusion that there is a definite relationship 
between the basophil cells of the pituitary and 
the constitutional type of the patient; like- 
wise between these and the blood pressure as 











332 RADIOLOGY 


well as the state of the suprarenals. In other 
words, there is a definite relationship between 
the basophil cells, the constitutional make-up 
of the patient, the blood pressure, and the 
size of the suprarenals. 

“There is, apparently, also a relationship 
between the basophil cells of the pituitary, the 
cholesterol content of the blood, and the supra- 
renals. This is important because of the 
relationship between the cholesterol content 
of the blood and vascular disturbances.”’ 

Dr. J. D. Kirshbaum (14) has told me 
of six cases observed in Dr. Jaffe’s labora- 
tory at the Cook County Hospital. Three 
cases of uremia, two cases of hypertension, 
and one of hypertension plus diabetes re- 
vealed an increase in the number of baso- 
phil cells in the anterior lobe of the hy- 
pophysis. 

Cushing (15) recently reported the find- 
ing of a heavy infiltration of basophilic 
elements in the posterior lobes of six out 
of nine pituitary bodies from fatal cases 
of eclampsia, and in some glands from 
cases of essential or nephrovascular hyper- 
tension. He concluded that the source of 
these hypertensive disorders lies in the 
posterior lobe of the pituitary body. 


The pharmacodynamic effects of pitui- 
trin, many of which depend on its vaso- 
constrictor’ -and vasopressor properties, 
constitute the direct influence exerted by 
the posterior lobe of the pituitary on the 
blood pressure. Exactly how the baso- 
philic adenoma or hyperplasia brings about 
hypertension is not well understood. 

The Adrenals.—Adrenalin has long been 
recognized as having a definite effect on 
blood pressure and blood sugar. The in- 
crease in blood pressure and blood sugar 
resulting from sudden strain, excitement, 
fright, and exertion of any sort, is likewise 
to be ascribed, by Cannon’s theory of 
adrenal function, to the outpouring of 
adrenalin into the blood stream. 

There are numerous other supporting 
data. Of note is Goldzieher’s (16-a) ob- 
servation on adrenal tumors and _ their 
relation to blood pressure. He says: 

“In brief the writer claims that Volhard’s 


arterial spasm or Munk’s undefined ‘hemato- 
genous’ hypertension is nothing else but a 


symptom of over-activity of pressor endocri 
and particularly of the sr hate ae 
I wish to state emphatically that I do not 
identify hypertension with mere hyperadrenal- 
inemia, although adrenalin is the most power- 
ful of the physiological pressor substances 
There are other pressor hormones to be reck- 
oned with, such as those of the pituitary and 
thyroid.” 


Another item is the frequency, as noted 
also by Goldzieher (16-b), with which 
various symptoms of increased sympa- 
thetic tonus, such as hyperglycemia, de- 
creased glucose tolerance, and glycosuria, 
are associated with hypertension. Taken 
in consideration with the known effect of 
adrenalin in heightening sympathetic ten- 
sion, this is, at least, suggestive. 

The material here summarized has been 
collected and printed at length in the 
writer's three previous publications on this 
subject (17, 18, and 19). 

Assuming the dependability of this as- 
sumed concatenation of pituitary influence 
on the adrenals and other endocrines, on 
blood pressure and blood sugar, and of 
adrenal influence on the blood pressure 
and blood sugar, it is possible to under- 
stand how a chronic or persisting pituitary- 
plus-adrenal over-activity or dysfunction 
could produce the state we call “essential 
hypertension,’’ combined with various 
other symptoms, all possibly more or less 
dependent on the increased arterial ten- 
sion. And it is obvious that an attack on 
the excessive or disordered activity of these 
two structures should be made in the effort 
to relieve the patient. It is on that basis 
that the application of roentgen ray to the 
pituitary and adrenals is suggested. 

The question of why the pituitary and 
the adrenals should indulge in a disturbed 
or hyperfunctional activity in middle life 
cannot be definitely answered, but there 
are grounds for urging investigation of the 
possibility that a decline of the sex hor- 
mone supply is an important factor. For 
instance, essential hypertension is most 
frequent at about the period of the decline 
of potency. It is a common accompani- 
ment of the menopause and is probably as 
often associated with sexual deterioration 
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in the male, although this phase is not 

usually investigated. (We have noted 

sexual impotence in a number of young 

men victims of essential hypertension, but 

this is by no means a constant finding.) 
Alvarez (20) notes: 


“It is suggestive also that in young women, 
there seems to be a high degree of correlation 
between the incidence of hypertension and the 
presence of the various symptoms and signs 
of ovarian hypofunction. It would seem that 
the internal secretion of the ovary is able in 
some way to suppress the tendency to hyper- 
tension which many of the girls presumably 
inherit equally with the men.” 


Goldzieher (16-c) adds: 


“The relation between the climacterium in 
women and hypertension is also striking and 
many theories have been built up on the con- 
ception that functional disturbances of the 
ovary and hypertension are closely connected. 
The frequency of hypertension in artificially 
sterilized women is particularly noteworthy 
and so is the coincidence of myoma and hyper- 
tension.”’ 


Fluhmann (21) found an excess of the 
anterior pituitary sex hormone in women 
past the menopause. More than ten years 
ago Marafion (22) noted his opinion that 
the adrenals take on added activity at the 
menopause. 

Behind this association of hypertension 
and lowered flow of gonadal hormones lies 
the fairly well established idea that the 
internal secretions of ovary or testicle tend 
to suppress or balance pituitary function. 
Supporting this idea are the following: 

(1) The inhibition of the growth im- 
petus and closure of epiphyses when the 
gonadal function develops at puberty. 

(2) The scarcely repressed growth of 
long bones, with resulting eunuchoid pro- 
portions, occurring in pre-puberal castrates 
or individuals in whom genital develop- 
ment does not occur because of disease, 
injury, or other causes. 

Barnes, Regan, and Nelson (23) believed 
that the ovarian hormone could suppress 
pituitary activity. They apparently dem- 
onstrated the correctness of their idea 
by showing that female dogs to which 
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amniotin had been administered experi- 
enced only mild diabetes following pan- 
createctomy. When the injections of 
amniotin were discontinued, the animals 
became severely diabetic. Resumption of 
the injections was followed by a reduction 
in the severity of the diabetes. 

This idea of an endocrine dyscrasia as 
the cause of essential hypertension is not 
novel nor entirely original. Quadrone’s 
publication has been referred to and Hof- 
bauer (24) suggested roentgen irradiation 
of the pituitary in hypertension more than 
10 years ago, but did not use the treat- 
ment. The adrenal-denervation operations 
already mentioned, Alvarez’ ideas quoted 
above, the French reports (25 and 26) 
of adrenal irradiation in hypertension, 
taken together, indicate that experienced 
physicians have had the germ of the idea 
in their minds for an appreciable time, 
but comparatively little seems to have 
been done about it. It has been our ex- 
perience that, the more study and thought 
one gives it, the more inescapable and the 
more cogent it becomes. That it needs 
study there is no denying, but neither is 
it possible to maintain that it is not worth 
study. The physiology of the phenomena 
on which we are reporting is not at all 
satisfactorily explained—we have made it 
clear, certainly, that the foregoing ob- 
servations are only tentative—and much 
work remains to be done in that phase. 
This task, however, is beyond the time 
and facilities available to the present 
writer: this report is concerned with facts 
accumulated in the course of active private 
practice, where the prime and immediate 
necessity was to relieve the patient of his 
complaints. 

Before passing to a description of the 
work we have been doing, it seems im- 
portant to call attention again to the 
gradually emerging idea of the paramount 
importance of the pituitary body in many 
of the physiologic problems confronting 
medicine. This is especially true of the 
anterior lobe, where growth, sex, adreno- 
tropic, thyrotropic, lactogenic, and diabeto- 
genic principles have been rather defi- 
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nitely identified. Houssay’s work (27), 
repeated by Barnes (28) in Chicago, on 
pancreatectomized and hypophysectomized 
dogs, is an important beginning in this 
study, and it is sincerely to be hoped that 
this whole problem of pituitary physiology 
and its ramifications will soon be traced 
down for us. Of its tremendous and far- 
reaching importance there can no longer 
be any doubt. The idea of hypophyseal 
and adrenal dysfunction utilized in this 
work is applicable to Graves’ disease and 
diabetes mellitus. We have, in fact, irra- 
diated pituitary and adrenals in a few 
cases of diabetes and in some of hyper- 
tension and diabetes combined, with some 
success. Our experience in the treatment 
of diabetes mellitus with the x-ray gives 
hope that we shall eventually be able to 
control a great many cases by this means. 

To date roentgen irradiation of pituitary 
and adrenals has been given to 123 patients 
who were victims of hypertension, and to 
12 others who had both diabetes and hyper- 
tension. 

Of the 123 hypertensives, seven could 
not be traced, 20 were unimproved, and 96 
were definitely relieved, that is, freed of 
complaints and with blood pressure re- 
duced. Some of the 20 unimproved had 
what we considered an insufficient amount 
of treatment, discontinuing on their own 
responsibility despite blood pressure re- 
duction. A few were dropped after trial 
had indicated that they were not favorable 
candidates. Those are the figures; the 
percentage of improvement is 78.05. 

The complaints referred to as relieved 
were mainly: headache, vertigo, tinnitus, 
precordial pain, dyspnea, and lack of 
endurance. Headache has been relieved 
in practically every instance. Precordial 
distress has, oddly enough, not been men- 
tioned by the patient in a number of cases 
until its disappearance was noted after 
several treatments. This is also true of 
“heart-consciousness.”’ Vertigo and tinni- 
tus are usually associated with the head- 
ache in the patient’s story and seem to 
disappear as the headache goes. Perhaps 
the most spectacular and (to the patient) 


the most satisfying result of treatment i 
the increased physical endurance most of 
them experience after a few treatments; 
they boast of it spontaneously and add 
that they are ‘‘more clear-headed’”’ and 
can work better. 

The response of blood pressure to X-ray 
treatment varies. In some cases in which 
there is a marked fall after the first treat- 
ment, there is usually a rise of several] 
points but not to the original level. Under 
further treatment there is another reduc- 
tion in blood pressure, but usually several 
treatments are required to bring it to the 
point obtained after the first. Some cases 
show no response (occasionally a rise) 
after each of several treatments and then 
experience a considerable drop on further 
treatments. In others the blood pressure 
appears to rise for about 72 hours after 
treatment and then declines consider- 
ably. 

There is no question but that the symp- 
tomatic relief of patients is much more 
striking than the reduction in their blood 
pressure, in fact, a number have been 
almost completely relieved of their symp- 
toms before they experienced any marked 
reduction in blood pressure. In some cases 
the blood pressure declines satisfactorily 
and then later rises, but without return 
of other symptoms. This raises the ques- 
tion as to whether the factor which causes 
the symptoms may not be distinct from 
that which is responsible for the abnormal 
blood pressure. 

In some cases discomfort or headache 
follows treatment to the pituitary, par- 
ticularly when a heavy dose is used; in 
such cases the headache is relieved by 
treating the adrenals, the interrelationship 
of these two organs being very close. We 
cannot decide in most cases which symp- 
toms are due to pituitary dysfunction and 
which to the adrenals. Moehlig (13) notes 
in this connection as follows: “Primary 
disease of the suprarenal cortex..... is 
accompanied by a variable, but, neverthe- 
less, definite, secondary change in the 
pituitary.”” And Cushing’s observation 
that secondary adrenal changes are i- 
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variable in primary pituitary diseases has 
already been cited. 

By way of illustration, we append here 
summaries of our experience with some 
typical patients. 

Case 1. Mrs. F., aged 51 years, stated 
that she had known of her hypertension 
for six years. She was short of breath, 
tired easily, had a little vertigo, and lately 
had had some trouble with her eyes, the 
nature of which she did not understand. 
Her blood pressure was 170/105; pulse 90. 
A physical examination revealed the fol- 
lowing: the heart was slightly enlarged 
to the left, but regular; no murmurs were 
heard; the tonsils were hypertrophied and 
appeared to be infected; the linea over 
the lower abdomen were quite marked; 
the fundi appeared normal. She had had 
a hysterectomy ten years before for fi- 
broids. Her mother had died of a ‘‘stroke’”’ 
and her father of ‘‘dropsy.”’ Her brothers 
and sisters were free from hypertension as 
faras she knew. The basal metabolic rate 
was plus 11. Urine showed an occasional 
trace of albumen, but was otherwise nega- 
tive. The total nitrogen was 7.9 grams 
per 24 hours. Blood count showed: hemo- 
globin, 90-95; red blood count 4,980,000; 
white blood count, 8,850; lymphocytes, 
44 per cent, polymorphonuclears, 56 per 
cent. Blood chemistry showed: non- 
protein nitrogen, 18.4; uric acid, 2.01, and 


sugar, 60.1. The glucose tolerance was 
TABLE I 
Blood No. of Blood 
pressure treat- pressure 
Sex Age before ments afterward 
M 41 190/125 7. 150/98 
M 53 210/120 5 140/90 
M 58 210/150 9 158/120 
M 69 190/150 145/90 
M 52 230/130 12 178/92 
F 53 190/110 + 140/80 
F 55 230/130 5 165/88 
M 40 184/130 6 150/110 
F 51 170/105 3 130/80 
M 67 225/140 5 155/110 
M 53 199/100 2 150/80 
F 46 170/100 4 135/90 
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not done. Phenolsulphonephthalein test 
returned 60 per cent of the dye in one hour. 
Under amyl nitrite the blood pressure 
dropped to 164/102. After two x-ray 
treatments the blood pressure was 130/80; 
pulse, 60. Precordial pain, which she did 
not mention at her first visit, she said had 
disappeared. She explained that she tired 
much less easily than when treatment was 
instituted. 

Case 2. Mr. A., aged 40 years, height 
6 feet, weight 197.5 pounds, had known of 
his hypertension for 12 years. The highest 
reported reading was 250/150. He had 
had precordial pain for 18 months and had 
been sexually impotent for two years. He 
had always been a hard worker and worried 
a great deal. Two months before I saw 
him, he had had a left splanchnic nerve 
resection with little or no relief. When 
he first came under observation, Sept. 14, 
1934, his blood pressure was 184/130. 
The heart was slightly enlarged to the 
left but was regular. B.M.R. was minus 13. 
Blood count showed: H.B., 90; R.B.C., 
4,920,000; W.B.C., 7,100; lymphocytes, 
25 per cent; polymorphonuclears, 75 per 
cent. Blood chemistry showed: N.P.N., 
26.3; uric acid, 3.1; calcium, 7.2, and 
sugar, 91.7. Urine was entirely negative; 
specific gravity, 1.022; no sugar, albu- 
men, or casts. The glucose tolerance test 
showed: fasting sugar, 91.7, '/, hr. after 
100 grams of glucose; 122.8, 11/, hrs. 


Remarks 


Headache relieved; strength and endurance 
improved. 

Marked improvement; returned to duty after 
being laid off 1 yr. because of high blood pressure. 

Headache and vertigo relieved; vision improved. 

Headache and dyspnea relieved. 

Headache and precordial distress relieved; more 
strength and endurance. 

Headache and choking spells relieved. 

Precordial distress, headache, and dyspnea re- 
lieved. 

More endurance; less precordial distress. 

More endurance; no precordial pain; no shortness 
of breath, and feels fine. 

Headache disappeared; no vertigo. 

Is more relaxed and clear-headed; has more en- 
durance; precordial distress relieved. 

Feels better; sleeps better, and is less nervous and 
irritable. 
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after glucose 161, and 2'/, hrs. after glu- 
cose, 109.8. After three treatments his 
blood pressure dropped to 165/120. He 
reported less precordial distress and more 
endurance, and a peculiar ashy gray color 
had been replaced by a normal appear- 
ance. Nov. 9, 1934, his blood pressure was 
158/108. 

In Table I are presented a few cases 
chosen more or less at random to illustrate 
the varied response to this form of thera- 
peutic effort. 

In some instances patients have been 
regarded as unimproved but were later 
found to have experienced a satisfactory 
reduction in blood pressure without further 
treatment. An example of this is Mrs. E., 
aged 52 years, who came under observation 
in November, 1931. She complained of 
hot flashes and “‘rheumatism”’ of her knees 
and legs. She said she had slowed down 
both mentally and physically and had 
gained 20 pounds in weight in the pre- 
ceding year. Her B.M.R. was reported 
as minus 20. She was 5 ft. 9.5 in. in height 
and weighed 204.5 pounds. Her blood 
pressure was 165/108. Under treatment 
she lost weight slowly so that by June, 
1932, she weighed 170.5 pounds; her 
blood pressure was 170/90. In January, 
1933, her blood pressure was 178/100. In 
November, 1933, her weight was 179.5 
pounds, and her blood pressure 160/95. 


First 
K.V. Port. Filter 
Pit. 110 10 X 10 cm. 1 mm. Al 
0.25 mm. Cu 
Adr. Same dosage in every respect 
Second 
K.V. Port. Filter 
Pit. 110 10 X 10 cm. 2 mm. Al 
Adr. 110 20 X 20 cm. 2 mm. Al 
Third 
K.V. Port. Filter 
Pit. 120 10 X 10 cm. 2 mm. Al 
Adr. 120 15 X 15cm. 2 mm. Al 


She was given x-ray treatment to the 
adrenals and pituitary. This treatment 
was repeated Dec. 14, 1933, and Feb. 8, 
1934. At which time her blood pressure 
was 168/95, B.M.R. minus 20, and her 


weight was 183.5 pounds. She had no 
further treatment. On July 26, 1934, her 
weight was 183.5 pounds; her blood pres- 
sure 145/86. Her hot flashes, of which 
she had complained rather bitterly, were 
much less troublesome and she stated that 
generally she felt very well. 

We have seen 12 cases of co-existing 
diabetes mellitus and hypertension, out 
of which number, nine were men and three 
were women. Five were greatly improved 
or completely relieved of both conditions, 
that is, the glycosuria disappeared and 
blood sugar was reduced to normal. The 
blood pressures were as follows: 


Before After Patient’s Patient’s 
treatment treatment age sex 
260/160 150/80 63 F 
215/80 138/65 4 f M 
252/145 140/80 54 M 
200/105 140/85 68 M 
170/100 150/90 67 F 


In two cases only the hypertension was 
relieved; the diabetes was not materially 


affected. 
Before After Patient’s — Patient’s 
treatment treatment age sex 
160/90 140/80 46 M 
195/100 160/99 84 F 


In one case the carbohydrate tolerance 
was improved and the subjective symp- 
toms of vertigo, headache, and weakness 
almost entirely disappeared, while the 
blood pressure was reduced but little. 
One case experienced a reduction of 70 
points on the systolic and 60 on the dias- 


Technic 
S.T.D. Ma. Time M.A.M. 
50 cm. 4 20 min. 80 
Technic 
S22. Ma. Time M.A.M. r units 
50 em. 4 7 min. 28 51.8 
50 cm. 4 7 min. 28 51.8 
Technic 
S.T.D. Ma. Time M.A.M. rr units 
50 cm. 5 8 min. 40 106.4 
50 cm. 5 10 min. 50 133 
tolic; improvement in her diabetes did 


not occur until several months later. One 

case had only one treatment. 
Technic.—Our first consideration was to 

be sure that no harm was done the patient 
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by the treatment. Consequently we began 
with very small doses, the factors being 
as shown on page 336. 

Later, having had the feeling that if 
still heavier doses were given the results 
might be obtained more promptly and 
would be generally improved, we set up 
the following three sets: 
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10 X 10 cm. fields to the pituitary from 
each side 

10 X 15cm. posterior field to the 
adrenals. 


Six hundred r units were administered to 
the pituitary: from each side and 600 r 
units to the adrenals by the posterior field 


Light 
K.V. Port. Filter Ss; Ma. Time M.A.M. - r units 
Pit. 130 10 X 10 cm. 2 mm. Al 50 cm. 5 10 min. 50 65 
Adr. 130 15 X 15 cm. 2mm. Al 50 cm. 5 10 min. 50 65 
Medium 
K.V. Port. Filter S.L.D. Ma. Time M.A.M. r units 
0.25 mm. Cu 
Pit. 180 10 X 10 cm. 1 mm. Al 50 cm. iS 10 min. 50 95 
Adr. 180 15 X 15 em. Same 50 cm. 5 10 min. 50 95 
Heavy 
K.V. Port. Filter $:2.D. Ma. Time M.A.M._ runits 
1 mm. Al 
Pit. 180 10 X 10 cm. 0.25 mm. Cu 50 cm. S 15 min. 75 142.5 
Adr. 180 15 X 15cm. Same 50 cm. 5 20 min. 100 190 


However, after using the higher dosage 
in a few cases, we came to the conclusion 
that not only were our results not im- 
proved but they were definitely not so 
good as those obtained with the lighter 
doses. Patients experienced some un- 
pleasant reactions in the shape of head- 
aches, dizziness, and occasionally nausea, 
many claiming that they did not feel quite 
as well for a week after treatment as they 
did before. Furthermore, there was no 
commensurate reduction in blood pressure, 
either in degree or in the promptness in 
which it came about. We have a feeling, 
which is by no means supported by ade- 
quate evidence, that the heavier treatment 
tends in some way to fix the blood pressure 
at the level it was when the treatment was 
given. The experience of other men who 
have used very much heavier doses than 
we have ever done tends to strengthen our 
belief that the smaller doses are preferable. 

We have recently been informed (29) 
that the following factors have been used 
in another institution: 


200 K.V.P., valve-tube rectification 
6 ma. 
50 cm. distance 
0.5 mm. copper and 4 mm. celluloid 
filtration 


in daily doses of 300 r, the pituitary being 
treated first and then several weeks later 
the adrenals: no reduction in blood pres- 
sure is said to have followed this treatment. 
On the other hand, a letter from a phy- 
sician tells us that he had administered to 
his own adrenals the following treatment: 


Aperture: 9 X 15 cm. (single aperture 
for both adrenals) 

Target: 50 cm. skin distance 

Filter: Copper, 0.75 mm. 

Aluminum, | mm. 

Adrenal at 7.5 cm. 

Dose: 30 per cent of 814 r units at the 
adrenal. 


The above was given in two half hourly 
treatments on successive days. This was 
said to have been followed by relief of 
most of the subjective symptoms, par- 
ticularly headache, with considerable re- 
duction in blood pressure. 

On the other hand, Hubeny (29) used 
the following factors in the treatment of a 
case to which he gave three treatments: 


Kilovolts, 115 

Skin target distance, 25 cm. 
Filter, 4 mm. aluminum 
Milliamperes, 5 
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Time: 8 minutes to each side of the 
pituitary 
18 minutes to the adrenals 
Pituitary and adrenals treated at one 
sitting 


The blood pressure continued to decline 
for several months after treatment was 
stopped and reached entirely normal levels. 

However, it is probably true that this 
treatment cannot ever be absolutely stand- 
ardized. In dealing with human beings, 
the infinite variety every doctor comes to 
know must always be taken into account 
and it is our effort to adapt the treatment 
to the individual after determining his 
idiosyncrasies rather than to subject him 
to a pre-conceived idea of what he needs. 
The variations in roentgen-ray machinery 
and similar factors must also be considered. 
The foregoing technical data must there- 
fore be accepted in the light of this need. 

Before treatment is instituted, the pa- 
tient should be given the benefit of a very 
searching physical examination, in which 
the state of the kidneys should be care- 
fully investigated. While he is under 
treatment, he should be carefully super- 
vised; the blood pressure should be taken 
at least once a week, and the urine should 
be examined before each treatment. 

In our examination a 24-hour specimen 
of urine is examined. The blood sugar, 
N.P.N., uric acid and calcium are deter- 
mined. A phenolsulphonephthalein test is 
run. We frequently do a B.M.R. and 
glucose tolerance. The vast majority of 
patients with essential hypertension ex- 
hibit a diabetic type of sugar curve after 
the ingestion of 100 grams of glucose. 
(O’Hare (30) suggested many years ago 
that this test might be used to separate 
the nephritic from the essential type of 
hypertension. Those exhibiting the dia- 
betic type of sugar curve, he believed, be- 
longed to the essential variety.) 

We have done 47 glucose tolerance tests 
on 45 patients. Thirty-one of these had 
a rise of blood sugar to above 170 mg., 
21 having a rise to more than 200 mg. of 
blood sugar and one man had a rise to 
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333 mg. We do not know what effect 
treatment has on the glucose tolerance, as 
we have been able to repeat the test after 
treatment in only two cases. In both, 
however, the blood sugar curve was more 
nearly normal after irradiation. 

Cushing (9) noted some osteoporosis in 
his cases of pituitary basophilism. We 
thought that perhaps the pituitary ac. 
tivity might be reflected in the para- 
thyroids. However, blood calcium is prac- 
tically always on the low side of normal. 
As a matter of fact, readings below 8 mg. 
per 100 cc. of blood are much commoner 
than those above 9 mg. 

The B.M.R. varies from normal about 
as often in one direction as the other, how- 
ever, we have not followed this in enough 
cases to correlate with response to the 
irradiation. In those cases that have been 
followed, the B.M.R. has usually shown 
a decline, having fallen in one instance 
from plus 48 to minus 6; in another from 
plus 10 to minus 6. 

It is our belief that Stieglitz (31) is cor- 
rect in assuming that essential hyperten- 
sion is first a paroxysmal affair, the rise 
being due to spasm of the vessels. Later 
this spasm becomes constant and _ the 
tension remains well above normal. This 
is followed by changes in the vessel walls 
which are irreversible and fix the pressure 
more or less permanently at a high point. 
We believe that the amyl nitrite test fur- 
nishes some idea as to that portion of the 
abnormal blood pressure which is due to 
spasm. Consequently of late we test every 
patient to see how much reduction in pres- 
sure can be brought about by the inhala- 
tion of amyl nitrite. The reduction in 
blood pressure effected by that means gives 
us some idea of how much reduction may 
be expected as the result of irradiation. 

Some patients vomit after irradiation; 
we do not know why this occurs, but have 
made it a rule not to continue treatment 
in these cases. We persisted in one or two 
of these cases at first, but found that they 
were not being materially benefited and 
since then have abandoned the irradiation 
therapy when vomiting occurs. 
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It is my impression that hypertension 
occurring in persons of slight build is 
rather more resistant to treatment and 
offers a poorer prognosis than that oc- 
curring in taller persons and those of a 
heavier build. This, however, is an im- 
pression rather than an established fact. 

The skin shows a rather pronounced 
reaction to these treatments; it tends to 
become smoother, softer, and more moist. 
The quality of the nails improves. In at 
least one instance there has been a rather 
considerable loss of excess hair on the 
thighs, which could not be called a case of 
hirsutism, but the thighs were covered 
with a rather heavy growth of coarse black 
hair which extended to the groin. After a 
few treatments this almost entirely dis- 
appeared and the skin which had been 
abnormally rough became quite smooth 
and moist. Another patient had a severe 
generalized psoriasis, the scaling being 
very troublesome. After the first treat- 
ment these scales almost entirely dis- 
appeared; the lesions appeared to be more 
active but none of them have disappeared. 

The menstrual periods, if irregular, tend 
to become regular and the periods more 
normal as to duration and quantity. 

The blood pressure is not always re- 
duced by this treatment. We have a 
number of diabetics to whom the same 
factors of treatment have been given 
without any change in blood pressure but 
with considerable increase in carbohydrate 
tolerance. Data at this time tend to sup- 
port the belief that diabetics will do better 
on smaller doses of roentgen-ray than are 
necessary to correct essential hypertension. 

Patients coming from families in which 
many members are victims of hypertension 
appear to respond favorably to this method 
of treatment. 

We have had a few cases which had a fair 
amount of treatment with but little im- 
provement. A few others showed a satis- 
factory response at first, but later the 
blood pressure rose almost to the original 
level. One case has shown no response at 
all. We do not know the reason for these 
failures, 
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Undoubtedly the age of the patient and 
the duration of the hypertension have 
much to do with the prognosis. The 
younger the patient, the shorter the dura- 
tion of his hypertension, the better the 
outlook. That probably explains why 
patients coming from our out-patient de- 
partment have done better than patients 
in the hospital. 

It will be noted that this discussion is 
concerned with the treatment of essential 
hypertension, consequently, we did not 
expect to treat any nephritics with hyper- 
tension. However, other men have sent 
in a few nephritics who have had this 
treatment, some of which have experi- 
enced some symptomatic improvement 
and reduction in blood pressure. Gold- 
zieher’s (16-b) idea regarding the relation 
of hypertension to nephritis is probably 
correct in many cases. Such patients 
might show considerable improvement as 
a result of this treatment, but certainly 
it cannot be expected to relieve nephritis. 
No marked relief should be expected in 
cases of marked arteriosclerosis, although 
where the pressure is abnormally high and 
there is fear of a rupture of some vessel, 
this treatment might be used to effect re- 
duction in pressure to a safer level. A 
man 79 years of age and a woman 84, both 
suffering with general arteriosclerosis, were 
definitely better following this treatment. 
In cases in which the sclerosis is pronounced, 
we believe the patient to be undoubtedly 
better off if the pressure remains well 
above the theoretical normal and we do 
not attempt to reduce it much. Hyper- 
tensive heart disease is not a contra- 
indication and, as a matter of fact, its 
victims should improve following this 
treatment. Angina pectoris at this time 
cannot be regarded as a contra-indication 
and there is some reason for believing that 
the attacks may be lessened in frequency 
and severity by irradiation. 


SUMMARY 


A previously suggested theory as to the 
etiology of essential hypertension is ex- 
panded and modernized in the light of re- 
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cent experience in endocrinology. This 
theory is: That the pituitary body and 
adrenals, by some spontaneous dysfunc- 
tion, probably a hyperfunction, set up the 
abnormal arterial tension. 

The evidence supporting the claim of 
pituitary influence on the adrenals and of 
direct hypophyseal influence on blood 
pressure and the claim of adrenal in- 
fluence on blood pressure is summarized 
briefly. 

A hypothesis that this hyperfunction 
may be due to withdrawal of the gonadal 
hormonic factor controlling pituitary ac- 
tivity is set forth, with brief summation of 
the data supporting it. 

The results of attempts to reduce this 
theorized pituitary-adrenal over-activity 
by means of roentgen irradiation are de- 
scribed as follows: 96 of 123 patients were 
definitely improved, including in most 
cases a reduction of the sphygmomanom- 
eter reading and in all cases relief of the 
distressing associated symptoms. The re- 
sponses of various symptoms to the treat- 
ment are described. 

Several typical case histories are pre- 
sented. 

This theory is also applicable to dia- 
betes mellitus, and some notes on a few 
cases of diabetes and of diabetes plus 
hypertension are given. 

The radiological data are presented. 

Sundry notes and observations are in- 
cluded as to the handling of these patients, 
prognosis, complications such as nephritis, 
angina pectoris, arteriosclerosis, etc., and 
the need for careful individualized super- 
vision of these cases is emphasized. 
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DISCUSSION OF SYMPOSIUM ON DUCTLESS 
GLANDS 


Dr. Huttron (Chicago): Naturally I feel 
flattered at the compliment of being invited 
to appear before this group; at the same 
time, I feel considerable timidity in ventur- 
ing to discuss a form of therapy in which 
you are the foremost experts in the world. 
The only hope I have of “‘getting by’’ with 
it is to adopt the tactics accredited to 
Gladstone, who was something of a Greek 
scholar as well as a lawyer. In the presence 
of lawyers he discussed Greek, and in the 
presence of Greek scholars he discussed law. 

So hoping that you may be somewhat 
guilty of the fault charged to all special- 
ists—that of limiting yourselves too much 
to your own specialty—perhaps if I talk 
about the clinical and internists’ side of this 
we shall get along. 

Dr. M. J. Hupeny (Chicago): First, I 
want to make an acknowledgment that I 
don’t know very much about this. On the 
other hand, I want to express my gratitude 
for being given the opportunity to work 
with Dr. Hutton, because there are several 
things in common between the endocrines 
and radiant energy. That is, their subtle 
action and the necessity for the most care- 
ful application of these particular remedial 
measures. 

Dr. Hutton has given you the sympto- 
matic conditions, the close observation of 
the patient, and has given you a variety of 
technics. 

The thing that has impressed me in prac- 
tically all these papers—and I was very 
glad that Dr. Perry brought out the thing 
he did—is, that in spite of the variable 
methods of treatment, we have a high de- 
gree of uniformity in our end-results. 

Iam not going to say very much about 
the symptomatic side of it because Dr. 
Hutton knows so much more about it, and, 
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as I said before, he does this so thoroughly 
and so well and with such a great amount 
of care, realizing that these things are so 
finely balanced; with improper attention, 
one can create a much greater imbalance 
along certain directions than the original 
disease for which one is treating the pa- 
tients. 

I have been impressed with some of the 
good end-results and the relatively small 
doses necessary to produce those results. 
One of the low voltage technics is some- 
thing like this: portals about 6 centimeters 
square, about 16-inch skin-focal distance, 
115 K.V., 5 ma., filter of 4 mm. of alumi- 
num, time approximately 8 minutes, which 
is equivalent to 13.2 r per minute, which 
gives a total dose of 105.6 r. With these 
factors, the erythema dose runs to about 
400 r. 

Just before coming to this assembly, I 
overheard a discussion in which it was 
stated that a group of factors in which the 
voltage was low and produced a certain 
number of r could be transposed into a for- 
mula in which the voltage was higher, the 
filtration heavier, and the number of r the 
same as before. This may be true as to 
the number of r, but it is not true as to the 
amount of r necessary to produce an ery- 
thema; in the lower voltage with less filtra- 
tion it will take less r to produce an ery- 
thema than the formula in which the volt- 
age is higher and filtration is heavier. That 
brings us back to the old question of the 
amount of radiation absorbed by the tis- 
sues, and this is exceedingly important; it 
is the biological-chemical effect that is im- 
portant. I am convinced that we have an 
additional effect on cells which is undesir- 
able, namely, a mechanical disturbance, 
such as physical displacements of the cells 
and their structures, and that this tends to 
be present in an increasing amount as volt- 
ages go up. I am also convinced that the 
cells have an affinity for a certain amount 
of radiation, which might be designated as 
“sensible absorption,’’ and that the lower 
voltages with relatively small filtration and 
less homogeneity of the rays, contain suffi- 
cient varieties of wave lengths to give the 
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cells an opportunity of selecting a suitable 
affinity. Cells are or are not susceptible to 
x-rays and if not, no method is at present 
available to make them so. It is almost 
axiomatic that in diseases in which the 
x-rays are of proved value, it is not neces- 
sary to produce an intentional erythema. 

Certain of these cases have produced 
some interesting phenomena. One case ex- 
hibited a temporary alopecia over the 
treated pituitary areas, not due to the 
amount of the x-ray. It is well known that 
hair growth is influenced by the pituitary 
gland and it is possible that the joint effect 
of the x-rays on the gland and the skin 
caused the alopecia. 

The possible complexities can be com- 
prehended when it is understood that most 
physiologists are agreed that the pituitary 
gland has eight hormones, and that each 
one has three functions. It is calculated 
that, because of this, over six thousand 
combinations are possible. It is impossible 
to make biopsy studies of the sella, conse- 
quently all our conclusions will have to be 
made on the physiologic end-results. Little 
reliance can be placed upon the size of the 
sella—I mean, as far as physiologic disturb- 
ance is concerned. Of course, this remark 
does not refer to those that are definitely 
enlarged, but only to normals or borderline 
sizes and contours. 

In some of these cases I included the 
carotid plexus; however, only time will tell 
us as to the effectiveness and limitations of 
this method of treatment. No doubt, 
many of you will come to the meeting next 
year, extolling its virtues or condemning 
some of its features, based on your personal 
experiences and observations; however, it 
is hoped that many of these cases will come 
to you before they have been long existent. 

Dr. Barrow’s paper was very interesting. 
I have had no similar cases. However, I 
did treat a patient’s head, hoping it might 
favorably influence attacks of grand mal, 
and he came in six weeks later with a won- 
derful crop of boils on which I am now hav- 
ing some blood chemistry tests done. He 
had a somewhat similar spontaneous attack 
about sixteen years ago. 
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Dr. R. P. Potrer (Marshfield, Wis.): | 
wish to congratulate Dr. Barrow on the ex- 
cellent paper he has presented on the sub. 
ject of hyperinsulinism, and on the results 
he has obtained from roentgen therapy. It 
will be interesting to follow these cases and 
to observe if they remain well over a period 
of years. 

I have not treated any cases in children 
or young adults, but should like to report a 
case of hyperinsulinism in a man over 60 
years of age. 

At the Radiological Society meeting in 
Chicago in 1928 I read a paper on intra- 
thoracic tumors, citing a case of a man 
aged 62, on whom we operated, removing a 
four and one-half pound fibrosarcoma from 
the left thoracic cavity in November, 1927. 
Previous to the operation the man had had 
attacks of mental confusion and delirium 
which, I believe, were due to hypoglycemia, 
but the condition was not recognized as 
such at that time. Following the removal 
of the tumor the man made an uneventful 
recovery, did not have any further attacks 
of mental confusion, and remained entirely 
well for six and one-half years, when he 
again developed attacks of mental confu- 
sion, exhaustion, and delirium of serious 
proportions. These conditions were imme- 
diately relieved by intravenous glucose, 
but he continued to require food or glucose 
at one and one-half hour intervals. The 
blood sugar was found to vary from 70 to 
30 mg. On giving sugar tolerance tests the 
blood sugar would rise to 215 mg., and 
rapidly go down to as low as 30 mg. 

X-ray studies of the chest revealed that 
the left side, which had remained clear for 
several years, was now nearly filled with a 
dense mass. Re-examination of the chest 
at intervals showed the density increasing, 
until the left side was entirely filled. Sus- 
pecting a lesion of the pancreas, adrenals, 
or pituitary, adrenalin and pituitrin were 
given when the blood sugar curve was going 
down, but neither had any effect. A thor- 
ough neurologic study failed to point toa 
lesion in the brain. 

We cannot conclude that this man had a 
tumor of the pancreas seven years ago, 











causing hypoglycemia at that time, be- 
cause he remained well for six and one-half 
years following the removal of the thoracic 
tumor and there was no treatment of the 
pancreas at that time. 

We might suspect that he now has a 
metastasis to the pancreas, since the origi- 
nal tumor that was removed was malig- 
nant; however, metastases to the pancreas 
arenot common. Also, this man had pre- 
viously recovered from a similar attack fol- 
lowing the removal of a thoracic tumor. I 
believe that we are justified in assuming 
that the hypoglycemia in 1927 was due to 
the presence of the thoracic tumor and that 
the hypoglycemia is again due to the pres- 
ence of the large newgrowth which he now 
has. 

It is said that bronchogenic tumors may 
produce an insulinoid substance, and it 
would appear that such is the case here, and 
that we are dealing with a case of hyper- 
insulinism of that type. Concluding that 
we were dealing with a recurrence of the 
fibrosarcoma, which was large and not 
amenable to surgery, and suspecting that the 
pancreas might also be involved, roentgen 
therapy was given. Small doses caused 
anorexia, nausea, and vomiting. However, 
he received 2,000 r in divided doses to the 
left side of the thorax and over the pan- 
creas. Some benefit was received as was 
evidenced by the fact that he was able to 
go three hours between feedings instead of 
one and one-half hours as before. Last 
week [November, 1934], this man de- 
veloped a rather sudden abdominal disten- 
tion and died a few hours later. 

At autopsy an incarcerated right in- 
guinal hernia was found. The left side of 
the chest was completely filled with numer- 
ous tumor masses of various sizes, fibrous 
in character, evidently a recurrence of the 
fibrosarcoma. There was no evidence of 
gtoss lesion of the pancreas, adrenals, or of 
any other organ. Since no lesion of these 
organs was found, we must conclude that 
this was a case of hyperinsulinism due 
to secretion of insulinoid substance in a 
bronchogenic tumor. The hyperinsulinism 
was relieved on removal of the tumor seven 
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years ago, reappearing again on recur- 
rence of the tumor six and one-half years 
later. Further evidence is seen from the 
fact that x-ray therapy, which retarded the 
growth of the tumor somewhat, had a bene- 
ficial effect on the time of recurrence of 
symptoms of hypoglycemia. 


Dr. CHARLES F. BAKER (Newark, N. J.): 
Dr. Hubeny has asked me to tell of 
our experience with a few cases. We 
treated two series of ten each: one 
series received 100 r over each side of the 
skull and over the adrenal glands. In 
treating the adrenals we used a large cone 
directed in the mid-line and including both 
kidney areas. The second series received 
100 r to one carotid sinus. We seemed to 
get about equal benefit with either method 
—about 50 per cent were improved. We 
seemed, however, to feel that better results 
were obtained in those patients in which 
the treatments were given over the pitui- 
tary and adrenal glands. 


Dr. Barrow (closing): I do not know 
that I have anything to say further than to 
report that the two cases which I had not 
time to present were, one, practically a 
duplicate of that I did present, and the 
other, a case of what is ordinarily termed 
epilepsy. 

I do not know but that, in giving these 
doses supposedly to the pancreas, I am 
giving what is sometimes spoken of as a 
“stimulative dose” to the adrenals. Pos- 
sibly so; I do not know. 

The cases are reported simply because of 
the fact that for over a year we have had a 
symptomatic cure without any alterations 
in treatment otherwise. 


Dr. Perry (closing): Dr. Hubeny has 
asked about our technic: we use 200 K.V., 
25 ma., and a filter of 1 mm. of copper plus 
1 mm. of aluminum. We are convinced 
that there is no specific relationship be- 
tween wave length and biologic effect, and 
prefer this relatively high voltage and 
heavy filtration simply because it allows a 
rather uniform irradiation of the whole 
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area under treatment. As we see it, the 
only possible advantage of a less penetrat- 
ing beam would be the sparing of normal 
tissue beneath the thyroid, because we 
hold, with Landauer, that there is no such 
thing as shooting through tissue nearer the 
surface without affecting it. 

The question has been raised as to the 


dependability of the surgical statistics | 
have quoted. I believe that the very mass 
of them makes them dependable. There is 
unevenness, of course, and one must use 


discretion, but most of us know which syr- 
gical writers to turn to for statistics of this 
sort. 














BILIARY COLIC FISTULA’ 


By H. B. PODLASKY, M.D., Milwaukee, Wis. 


HOPE I am not presumptuous in assum- 
ing that I am the second observer to re- 
port a case of thistype. In this statement 
Iam borne out somewhat by a personal 
communication from Dr. Firor, associated 
with Dr. Waters, who made a_ thorough 


























Fig. 1 (above). Six-hour film; ingested barium 
showing in gall bladder continuous with hepatic 
flexure (Aug. 24, 1932). (Diagram from which slide 
was made.) 


Fig. 2 (below). After evacuation of barium 
enema, hepatic flexure of the colon is shown with 
barium lining the mucosa. Immediately above 
the colon is barium shadow in the gall bladder 
(Aug. a, 1932). (Diagram from which slide was 
made. 


search of the literature up to 1933, and who 
recently stated that since that time he has 
not found a similar case reported. 


es 


‘Presented before the Radiological Society of North 
America at the Twentieth Annual Meeting, at Mem- 
phis, Tenn., Dec. 3-7, 1935. 


A case of biliary colic fistula is reported 
because of the fact that it presents a condi- 
tion which is rarely diagnosed by roentgen 
methods before operation. In the roent- 
gen literature there appears only one other 
reference, namely, that of Judd and Bur- 














Fig. 3 (above). Barium enema filling hepatic 
flexure of colon and partially filling adjacent gall 
bladder in an irregular manner (Aug. 27, 1932). 
(Diagram from which slide was made.) 


Fig. 4 (below). Fairly large amount of barium 
escaping from a well-filled hepatic flexure (Aug. 29, 
1932). 


den, in 1925, calling attention to four 
cases of this type diagnosed by the roent- 
gen ray. 

The case here reported will perhaps 
prove of interest not only on account of 
the possibility that it may be the fifth 
case reported by a second observer after 
a lapse of almost ten years, but because it 
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Fig. 5. Distended hepatic flexure, with a very 
slight escape of barium into gall bladder (Dec. 28, 
1932). 











At times both gas and varying amounts of 
barium may be noted in the filling defect. 

Biliary colic fistula should not be con. 
fused with the much more commonly 
visualized biliary duodenal fistula, of which 
there have been 36 cases reported. A case of 
this type, namely, biliary duodenal fistula, is 
also shown to bring out the marked differ. 
ence in roentgen manifestations. The 
accompanying illustrations will serve to 
demonstrate the variability of the roentgen 
manifestations.” 


CASE REPORT 
The patient, Mrs. M. R., is a white 
female, aged 60, who entered the hospital 
on Sept. 25, 1933, with complaints of 
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Fig. 6. Six-hour film. Hepatic flexure almost 
empty, barium escaping into gall bladder (Dec. 28, 
1932). (Diagram from which slide was made.) 


was examined three times—twice in 1932 
and once in 1933, just prior to operation. 
Each examination disclosed the fistulous 
tract both after the ingested meal and 
the barium enema series. It was also 
found on films after the barium enema had 
been evacuated. 

It may be emphasized that in each 
examination the filling defect as noted 
immediately adjacent to the hepatic flex- 
ure was not duplicated in a single instance. 
The defect, if it may be so termed, mani- 
fested itself either as an air or gas channel 
or a small or large, very irregular pocket 
containing barium which had escaped from 
the colon into the adjacent gall bladder. 


Fig. 7. Six-hour film made on third examina- 
tion. Gas and barium in gall bladder (Sept. 29, 
1933). (Diagram from which slide was made.) 


vomiting, pain between the shoulder 
blades, and loss of weight. 

History of Present Illness.—She has had 
attacks of pain and vomiting on and off for 
the past year. Vomiting relieves the pain. 
She also has dyspepsia following the in- 
gestion of meat, fried food, and fats. 
Within the past year there has been a 
weight loss of 55 pounds, during which 
period she has been treated at the dis- 
pensary. The day before admission to the 
hospital she vomited and the pain became 
worse; this was followed by a fainting 
spell. 


*I am indebted to Mr. Leo Massopust, of Marquette 
University, for the preparation of the diagrams. 





PODLASKY : 


Past History.—Pain in the right hypo- 
chondrium about fifteen years ago which 
lasted about two months; treated then by 
Dr. G. W. Nelson. No history of other 
illnesses. 

Family History——Father and mother 
died of old age; five brothers are living and 


well; two sisters are living and well. 


There is no family history of carcinoma or 


tuberculosis. 

Examination (by Systems).—C.N.S.: 
Headaches when seized with pain in right 
upper quadrant. C.R.S.: No cough, 
dyspnea, palpitation, or precordial pain. 
G.1LS.: Appetite fair; constipated for 
years; uses mineral oil and some ‘“‘cathar- 
tic pills”; no melena, jaundice, or diarrhea. 
G.U.S.: No dysuria, frequency, or burn- 
ing. Catamenia: Climacteric fourteen 
years ago; menses regular previously; no 
bleeding, spotting, or discharge since meno- 
pause. 

Social History—Age 60 years, house- 
wife; seven pregnancies (five children 
living and well, one child died at two years, 
one miscarriage). 

Physical Examination.—General: Well 
developed, cachectic old woman. Head: 
Eyes—Pupils react to light and accommo- 
dation. Ears and nose—No discharge. 
Mouth—Plates; no congestion; tongue 
not coated; pharynx clean. Neck:. No 
adenopathy; thyroid not felt. Chest: 
Lungs—Resonant; breath sounds clear; 
few crepitant rales posteriorly at bases. 
Heart—No enlargement or arhythmia; no 
murmurs; blood pressure, 148/98. Ab- 
domen: Soft tissue turgor lost; no pal- 
pable masses; no tenderness in epigastrium 
or gall-bladder region. Extremities: No 
varicosities; no edema. Reflexes: Normal. 

Laboratory Examination (Sept. 26, 
1933).—Red blood count, 3,080,000; hemo- 
globin, 49.2 per cent; color index, 0.8 
per cent; leukocytes, 7,000; polymorpho- 
nuclears, 72 per cent; lymphocytes, 26 
per cent; monocytes, 2 per cent. 

Urine: Specific gravity, 1.018; reaction, 
acid; albumen, trace; sugar, 0; blood, 
few red blood cells; cells, 18-20. 

Sedimentation rate: Start, 100 per cent; 
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Fig. 8 (above). 
immediately adjacent to colon (Sept. 29, 
(Diagram from which slide was made.) 


Gas outlines of narrow tracts 
1933). 


Fig. 9 (below). Colon enema, made during the 
third examination, showing gas and barium immedi- 
ately adjacent to hepatic flexure (Sept. 29, 1933). 


15 min., 88 per cent; 30 min., 78 per cent; 
60 min., 56 per cent; 120 min., 41 per cent; 
24 hrs., 30 per cent. 

Gastric Analysis (Sept. 27, 1933).— 


Total 
HCl Acid Lactic Blood 


15 min. after histamine 0° Unable 0c + 
ao se 0° because 0° + 
45. 2s sf 10° bloody oo + 

Microscopic: Epithelial cells; 6-8 leuko- 
cytes; 25-30 red blood cells; fat droplets. 

Feces (Sept. 28, 1933).—Blood, strongly 
positive. 

Blood Cholesterol: Test showed 164.8 
mg. on Sept. 26, 1933. 

Icteric Index: Was 5.4. 

The patient was put at bed rest on ad- 
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Fig. 10 (above). A very slight amount of ba- 
rium escaping from colon into gall bladder from 
barium enema (Sept. 29, 1933). 

Fig. 11 (below). Small irregular outline of gas 
immediately adjacent tocolon. Barium enema out- 
lining the colon (Sept. 29, 1933). 


mittance. Temperature was 99; pulse, 
98; respiration, 28. 

She was given supportive treatment con- 
sisting of two intravenous injections of 
500 c.c. each of 1.8 per cent NaCi and 
10 per cent glucose. 

On Oct. 5, 1933, she was operated on. 
A fistulous tract was found between the 
hepatic flexure of the colon and the fundus 
of the gall bladder. The bowel was sepa- 
rated from the gall bladder and sutured. 
The gall bladder contained one large stone, 
which was removed. The stomach was 
found free and normal, as were the trans- 
verse colon and the liver. A cigarette 
drain was inserted. 

On Oct. 6, 1933, at 6.15 a.M., the patient 
became restless and irritable. It was 
impossible to get the pulse or blood pres- 


sure. She complained of pain in the left 
calf and at 7.15 she was pronounced dead. 

Pathologic Report.—The gall bladder 
contains a small calculus. There is a smal] 
diverticulum of the fundus. The mucosa 
of the upper half is irregular and hyper- 
plastic. Microscopic examination shows 
diffuse glandular hyperplasia of the mu- 
cosa; infiltration of the mucosa with 
lymphocytes. There is no evidence of 
malignancy. The mucosa is necrotic and 
ulcerated in places. 

Diagnosis.—Chronic interstitial chole- 
cystitis; polypoid hyperplasia of the gall 
bladder; cholelithiasis. 

Films and lantern slides of a case with a 
biliary duodenal fistula were shown in the 
exhibit at Memphis, in December, 1934. 


INTERNAL BILIARY FISTULAS 


Of the forty-odd cases reported in the 
roentgen literature, most of them have been 
biliary-duodenal fistulas. Only four cases 
have been reported in the roentgen litera- 
ture of connection between the colon and 
gall bladder. The forty cases are classified 
as follows: 


Hepato-bronchial fistulas, 2 cases 
Gastro-biliary a 1 case 
Duodeno-biliary re 36 cases 
Biliary-colic re 4 cases 


(colon and gall bladder) 


Diagnosis is made by the presence of air 
or barium in the biliary tract. The forma- 
tion of these fistulous connections usually 
depends upon the presence of a biliary cal- 
culus which has ulcerated through the gall 
bladder into the gastro-intestinal tract. 
Gastric and duodenal ulcers and carcinoma 
of the stomach are among the rarer causes. 
The only cases diagnosed by roentgen-ray 
visualizations are the four cases reported 
by Judd and Burden (Ann. Surg., 1925, 
81, 305). 

BIBLIOGRAPHY‘ 


1. ALBERTI, O.: Radiol. med., 1927, 14, 729. 
2. AnziLoTti, A.: Radiol. med., 1930, 17, 1039. 
3. ARNTZEN, LEIF: Acta radiol., 1932, 13, 202. 





3 From Year Book of Radiology, 1933. 
4 This bibliography was taken from the 1933 Year 
Book of Radiology. 





4. 


. 


18, 54 


ont 


1931, 
9. 
10. 
Rad. ’ 
11. 
digest: 
12. 
CODE" 








PODLASKY: 





4, BeuTeL, A.: R6ntgenpraxis, 1932, 4, 326. - : 
5. BIGNAMI, G., and Acari, D.: Radiol. med., 1931, 


PS eemeon, P.: Radiol. med., 1931, 18, 689. 
7, Bust: Radiol. med., 1921, 8, 122. _ 
8. Cannavo, L., and Cora, G.: Radiol. med., 

1931, 18, 245. ; 

9. COURVOISIER: See Radsiewsky, Ref. 41. 

10. CRANE, A. W.: Am. Jour. Roentgenol. and 
Rad. Ther., 1931, 26, 92. 

11, DALSACE, JACQUES: 
digestif., 1930, 20, 194. 

12, DELHERM, DALSACE, THOYER-ROzAT, 
Copet, P. P.: Pressé med., 1931, 39, 302. 

13. Dienst, CORNELIUS: Fortschr. a. d. Geb. d. 
Réntgenstrahlen, 1927, 36, 674. 

14, FISHBAUGH: See Kantor and Jaffin, Ref. 30. 

15. FRAENKEL: Arch. f. klin. Chir., 1928, 153, 407. 

16. VON FRIEDRICH, L.: Fortschr. a. d. Geb. d. 
Réntgenstrahlen, 1929, 39, 616. " 

17. Futuer, C. J.: Brit. Med. Jour., 1930, 1, 279. 

18. GATEwoop and Poppens, P. H.: Surg., Gynec. 
and Obst., 1922, 35, 445. 

19. GAVAZENNI, L., and Lusso, Jona A.: Riforma 
med., 1928, 44, 1160. 

20. GLass and ISRAELSKI: Die Probe der retro- 
graden Fullung der Gallenwege aus dem Duodenum 
mittels obturierender Duodenalsonde. Zentralbl. f. 
Radiol., 1932, 11, 680. 

21. GRABERGER, Gosta: Acta radiol., 1931, 12. 

22. Hasse, J. E., and Smitn, L. A.: Jour. Am. 
Med. Assn., 1926, 86, 476. 

23. HAENISCH, F.: Acta radiol., 1926, 6, 485. 

24. HarDING, D. B.: Am. Jour. Roentgenol. and 
Rad. Ther., 1929, 22, 36. 

25. HAVLICEK, Hans: Fortscher., a. d. Geb. d. 
Réntgenstrahlen, 1925, 33, 944. 

26. Hunt and Hersst: Surg. Clin. North Am., 3, 
807. 

27. Hutter, K.: Arch. f. klin. Chir., 1927, 146, 332. 


Arch. d. mal. de l’app. 


and 


BILIARY COLIC FISTULA 





349 


28. JENKINSON, E. L., and Brouss, I. E.: 
Jour. Surg., 1931, 12, 499. 

29. Jupp, E. S., and BurpEN, V. G.: Four Cases 
of Biliary Colic Fistula. Ann. Surg., 1925, 81, 305. 

30. Kantor, J. L., and Jarrin, A. E.: RaApIoLocy, 
1928, 10, 10. 

31. Keur: Handbuch d. prakt. Chirurgie, 3. 

32. KERN: Fortschr. a. d. Geb. d. R6ontgenstrahlen, 
1931, 43, 805. 

33. KIRSCHNER and NORDMANN: 
Berlin, 1927, 6, 1. 

34. KOHLER: Grenzen des Normalen und Anfange 
des Pathologischen im Réntgenbilde. Leipzig, 1928, 
p. 514. 

35. KorTE: See Ref. 33. 

36. LEwIN, E.: Roéntgenpraxis, 1932, 4, 222. 

37. LONNERBLAD, Lars: Acta radiol., 1932, 13, 551. 

38. Lust: Fortschr. a. d. Geb. d. R6éntgenstrahlen, 
1931, 44, 793. 

39. MarTINoTTI: Minerva med., 1929, p. 335. 

40. PREVoT: R6ntgenpraxis, March, 1933, p. 177. 

41. RADSIEWSKy: Mitt. a. d. Grenzgeb. d. Med. u. 
Chir., 1902, 9, 659. 

42. Reicu, Leo: Fortschr. 
genstrahlen, 1929, 40, 698. 

43. REIMANN: Fortschr. a. d. 
strahlen, 1930, 41, 802. 

44. Rosson, A. W. M.: Brit. Med. Jour., 1909, 1, 
1050. 

45. RotTH, SCHROENDER, and SCHLOTH: See Robson, 
Ref. 44. 

46. Scuinz, H. R., and others: Lehrbuch der R6nt- 
gendiagnostik, Leipzig, 1932. 

47. SIGHINOLFI, P.: Bull. d. sc. med., 1926, 4, 313. 

48. STEPHENSON: See Kantor and Jaffin, Ref. 30. 

49. WANGENSTEEN, O. H.: Ann. Surg., 1928, 87, 54. 

50. OHNELL, H., and LinpBLom, K.: Acta radiol., 
1929, 10, 121. 


Am. 


Die Chirurgie, 


a. d. Geb. d. Ront- 


Geb. d. R6ntgen- 




















































































ARTEFACTS IN ROENTGEN FILMS 


By GEORGE C. HENNY, M.D., Philadelphia 


Department of Roentgenology, Temple University School of Medicine 


marking produced by an agent other 

than the x-ray through the part be- 
ing radiographed. An artefact may be of 
any size or shape and may be either nega- 
tive or positive in phase (may be exhibited 
as an area of film lighter than its surround- 
ings—the negative phase—or darker than 
its surroundings—the positive phase). 


y N artefact in a roentgen film is a 





Fig. 1. Film markings produced by excessive 
moisture and heat in the film storage room. In 
most places the emulsion is desensitized, but in one 
spot it is actually sensitized. 


Every roentgenologist occasionally sees 
artefacts in his films: they appear even in 
the most carefully controlled laboratories. 
Sometimes the cause is easily traced but at 
other times it is very puzzling. The roent- 
genologist is apt first to think that the arte- 
facts were produced in the manufacture of 
the films and may even change his brand of 
films on that account. However, experi- 
ence has shown that artefacts produced in 
the manufacture of present-day films are 
rare. A review of the causes of artefacts in 
roentgen films will aid the roentgenologist 
to trace his difficulty in any particular case. 

It must be kept in mind that the emul- 
sion of the roentgen film is a very sensitive 
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substance, easily affected by light, stray x. 
or gamma rays, by mechanical manipula- 
tion, by gases and vapors (such as illumi- 
nating gas, hydrogen sulphide, ammonia, 
formalin vapor), and by other chemicals 
and by excessive moisture and heat (Fig. 1). 
The storage room for films should be free 
from all of these. 

The most usual causes of artefacts are 
listed below. 


I.— STRAY RADIATION 


Variable marks on the film may be pro- 
duced by stray radiation from a fluoro- 
scope. In one instance, a fluoroscope 
twenty feet away from the radiographic 
room produced a series of parallel lines 
(multiple exposures of a metal bar as the 
fluoroscopic tube was moved) on the fin- 
ished film. The fact that a fluoroscope can 
produce such marks is well recognized, but 
that it can do it at such distances may be 
overlooked. Any leakage from the x-ray 
therapy room must also be ruled out. This 
is best done by trial exposures, for even 
though the tube is ‘‘auto-protected,” con- 
ditions may be such that stray radiation is 
reaching the radiographic or loading room. 

If there are a number of radiographic 
rooms and a film is being carried from one 
of these to the dark room while an exposure 
is being made in another, stray radiation 
may strike the film being carried. Ex- 
posed and unexposed films must, of course, 
be adequately protected in the radio- 
graphic room. In one instance, nails which 
held down the lead covering of the cassette 
storage box had worked loose and came out. 
The lead was bent down somewhat, and 
when x-rays from the radiographic table 
fell on the box, there was enough leakage to 
produce an irregular blackening of the films 
with three black marks corresponding to 
the nail holes (Fig. 2). Radiation from 
radium or radon needles can produce marks 
on the films, but this is not apt to occur. 
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Fig. 2. Artefact caused by leakage of x-rays in 
cassette storage box where lead protection had 
become displaced. Only the 14 X 17 inch films 
were affected, as the others did not reach this height. 


If a cassette is placed against a solid wall 
while a radiograph is being taken, there 
may be enough back-scattering to pass 
through the back of the cassette and thus 
show shadows of the supporting ribs. 

Fog due to x-radiation or radium is ap- 
proximately of equal density on both sides 
of the film. This can be tested by moisten- 
ing a spot on each side of the film and scrap- 
ing off the emulsion on that side. The den- 
sities of the two single coatings are then 
compared. If the fog is due to exposure to 
light, it is usually more pronounced on one 
side of the film than on the other. 

If a package of films is accidentally ex- 
posed to x-rays the corrugations in the 
packing material will show up. On East- 
man films, the shadow of the lead band 
placed in the box for this purpose becomes 
visible. Development of one of the films 
from the box without further exposure will 
reveal the fog. 


II.—STATIC ELECTRICITY 


When the relative humidity! is below 


_. 


'“Relative humidity’ is defined as the weight of 
Water actually present per unit volume of air divided 
by the weight of water that is necessary to saturate that 
volume at the existing temperature. 
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Fig. 3. Static marks produced by jerking the 
film out of a tightly packed box. 


about 20 per cent, it is very difficult to pre- 
vent static electrical discharges from leav- 
ing their marks on the film. The best way 
to prevent the generation of static electric- 
ity is to condition the air so that the rela- 
tive humidity is at least 40 per cent. Where 
air conditioning equipment is not used this 
is impractical and it is necessary to avoid 
the generation and discharge of the elec- 
tricity by other means. 

Static electricity may be produced either 
in the body of the technician or locally in 
the film and cassette. The fact that walk- 
ing on a carpet in a dry atmosphere will 
charge the body to a high potential (pro- 
ducing a small spark if a radiator or light 
switch is touched) is well known to almost 
everyone. The same thing can happen 
when walking on linoleum or cork floors. 
If the technician’s body is highly charged 
and he touches a film, a spark will jump 
from his finger and make a mark on the 
film. The best way to prevent this is for 
the technician to touch a grounded metallic 
body before he touches the films in order to 
allow the charge to run off of his body. A 
convenient method is to have the bench, or 
at least the edge of the bench, covered with 
metal which is grounded. 
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Fig. 5. 


Fig. 4. A line of static marks produced by jerking the paper off the film. 

Fig. 5. Static electricity marks resulting from handling the films with rubber gloves. By stroking the 
glove-covered finger across an undeveloped film a series of dots, as shown at.the top of the illustration, could be 
produced. That conditions were favorable for the production of static electricity is shown by the presence of 
the typical branched markings at the bottom of the film. 


Static electricity may be generated 
locally on the film or in the cassette in a 
number of ways. It is usually done by 
jerking the paper and film out of a full 
box; by jerking the film from the black 
paper and placing it quickly in the cassette; 
by shuffling the film in the cassette, and 
by opening the cassette quickly (after 
the exposure has been made) and touching 
it either with the fingers or to any elec- 
trically conducting body. The following 
are precautions (when air conditioning is 
not possible) to prevent the generation of 
static: Do not pack films from the old 
box in with six dozen in the new box; 
remove the film from the box, and the 
paper from the film slowly; do not shuffle 
the film to center it in the cassette; open 
the cassette slowly; touch a grounded 
metallic object before touching the films. 

Static marks take one of three forms: 
(a) bush or tree-like markings—that is, 
branched; (d) small nearly round spots; 
(c) mottled or wool-like spots. 

Jerking the film from the paper usually 
produces the typical tree-like markings: 
these are quite irregular, although they 
may appear in rows (Fig. 3) or lines (Fig. 


4). Such markings may occur in the 
manufacture of the film, but it should be 
remembered that this is rare because the 
manufacturer is always on the lookout for 
them and operates under carefully con- 
trolled conditions of temperature and 
humidity. Markings produced in the 
manufacture of the film are apt to be regu- 
larly placed and in the same position on 
successive films, as along one edge, for 
instance. 

When static marks are not of the typical 
tree-like variety they may be difficult to 
recognize. (Magnification of small spots 
frequently reveals their true nature.) If 
a film placed in a cassette is moved around 
with the fingers, static marks are liable to 
be produced. These marks will occur at 
the tip of each finger and may appear as 
a series of small black dots outlining the 
tip of the finger, with a branched marking 
at the center. Kodaloid covered intensify- 
ing screens are more apt to generate static 
electricity than others. Recently small 
black marks were appearing on some of our 
radiographs (Fig. 5), even in the central 
areas of the 14 X 17 inch films. Close 
examination of these suggested that they 
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might be due to static electricity, but their 


appearance was much different from the 
ordinary branched marks. Furthermore, 
ail ordinary precautions were taken to 
prevent the production of static electricity. 
Investigation revealed that the dark room 
technician had started to wear rubber 
gloves to protect her hands from the 
solutions. She dried her fingers well before 
handling the films so the spots were not 
due to solution getting on the film. The 
artefacts which we were observing were 
produced when her gloved finger was 
lightly rubbed across the film: apparently 
the marks were of electrical origin. That 
conditions were favorable for the genera- 
tion of static electricity was shown by the 
fact that there were typical branched 
static marks at the bottom of the film not 
shown in cut. When the gloves were re- 
moved, no more artefacts appeared. The 
spots in the central areas of the 14 X 17 inch 
films were at first misleading, because, natu- 
rally, one does not pick up such a film 
at its center. The films, however, were 
brought to the dark room in a film carrier. 
In picking up a 5 X 7 or an 8 X 10 inch 
film which is lying on a 14 X 17 inch film, 
itis very easy to touch the central area of 
the latter. 


III.—MECHANICAL INJURY 


Film emulsion is quite susceptible to 
mechanical injury. The crescent marks 
(Fig. 6) sometimes seen on films are pro- 
duced by bending or crimping the film as 
it is slipped into or removed from the 
cassette. Such marks can be reproduced 
at will. Ifa film is slid over a rough sur- 
face before development, dark irregular 
or sharp black abrasion marks may result. 
In rare cases artefacts are produced by 
pointed objects (such as might occur on 
the side of an old developing tank which 
has become roughened). These points 
puncture the thin emulsion protective 
coat, allowing developer to enter here 
before it does to the rest of the emulsion. 
The result is that over-development takes 
place at these points. The darkened spots 
are usually not circular. 
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Fig. 6. Crescent-shaped markings result from 
crimping the film as it is picked up and slid into 
a cassette. The muddy marks at the top of the 
illustration were produced by touching the film 
with fingers wet with developer as it was being 
put into the hanger. 


Melting of gelatin emulsion due to high 
temperature might also be placed under 
this heading. This is most frequently 
caused by holding the wet film against 
the illuminator. It might also be produced 
by hot water flowing through the washing 
compartment. Films are more easily 
injured from high temperature if they 
have been run through an exhausted fixing 
bath or one that was made without hard- 
ener. Reticulation—a puckered or net- 
like appearance of the film surfaces— 
results from excessive swelling of the 
gelatin in an uneven way and is brought 
about by sudden changes in temperature, 
such as removal of the film from a cool 
fixing bath to very warm wash water or 
vice versa. 


IV.—CHEMICAL EFFECTS 


(A) Marks produced by touching the 
undeveloped film with fingers contami- 
nated with dark room solutions may be 
dark or light. If due to developer on the 
film, they will be dark (Fig. 6); if due to 
fixing solution, they will be light. De- 
veloper marks can usually be seen by re- 
flected light on the surface of the finished 
film. Spattering the films with these 
solutions will have the same effect. Chemi- 
cals on the dark room bench may also 
get on the films. 

(B) A film placed in a cassette that has 
recently been cleaned with hydrogen per- 
oxide will be fogged. 
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(C) Another source of such artefacts is readily occur in a crowded tank or when 


the use of a freshly made developing solu- 


a film becomes loose in its hanger. The 


tion in which the salts have not yet been mechanism by which this occurs is jflus. 
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Fig. 7. Film A and Film B have come together in 
the developing solution but are separated by an ex- 
tremely thin layer of developer. The outer layers of 
emulsion are strongly reduced (except at zone O of 
Film B which was protected from the x-rays), while 
the inner layers are incompletely reduced due to in- 
sufficiency of developer. This illustration was ob- 
tained from Robert R. Newell, M.D., of San Francisco. 
dissolved. Round or comet-like spots 
may result from grains of salt settling on 
the film surface. 

(D) The dark room technician may fail 
to notice that the developer does not cover 
the top edge of the film, in which case the 
finished film has a blank edge across the 
top. 

(E) The negative image of one film 
may be transferred to another if the two 
are brought into contact after immersion 
in the developer, such contact as may 


trated in Figure 7. Film A and Film B 
have both been exposed to x-rays, but on 
Film B there was a protected area, 0, 
which was not exposed. After immersion 
in the developer the films came in contact, 
leaving only a thin layer of developer 
between the adjacent surfaces. The out. 
side layers of emulsion are strongly re- 
duced, as shown, leaving a transparent 
spot at O on Film B where the shadow of 
the lead fell. Notice that the adjacent 
layers of the emulsion are incompletely 
reduced, due to insufficiency of developer. 
The action of the developer is divided 
evenly between the two emulsions, except 
at area O. Suppose that enough developer 
was caught between films to carry reduc- 
tion 25 per cent to completion, as shown 
in zones Mand N. At area O, none is used 
by the unexposed spot on Film B and all 
is thus available for Film A, which would, 
therefore, be 50 per cent reduced in that 
region. 

(F) If the film comes in contact with 
the side of the tank, incomplete develop- 
ment of the emulsion over this area will 
result. 

(G) Small air bubbles attaching them- 
selves to the film as it is placed in the de- 
veloper will result in under-developed spots 
at these points. Since only one side of the 
emulsion is affected, the marks are not 
very distinct. If the air bubbles attach 
themselves to the film after development 
has started, the marks will appear dark. 

(HI) It is good practice to use an acetic 
acid short stop bath between the develop- 
ment and fixing of the films because this 
neutralizes the basic reaction of the de- 
veloper and thus protects the acid of the 
fixing bath. If the acetic acid is too strong 
(proper strength is 3.5 ounces of glacial 
acetic to a gallon of water), minute eleva- 
tions on the emulsion will be produced 


2 I am indebted to Robert R. Newell, M.D., Profes- 
sor of Medicine (Radiology), Stanford University 
Medical School, for this explanation of Figure 7, and 
for other suggestions in this paper. 
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ARTEFACTS IN ROENTGEN FILMS 


Fig. 8. The shadow of the heel of the anode of a line focus tube or of a long cone may be cast on the film 
in such a way as to be confusing. Figure 8-A (left) shows a routine radiograph of a patient with pathology in 


the left lung and with clear costophrenic sulci. 


but with the shadow of a long cone falling on the lower portion of the film. 
nosis of fluid in the costophrenic sulci might be made. 


over its entire surface. Or, similarly, this 


appearance is produced if the film is not 


sufficiently washed before it is put into 
the acid fixing bath. The developing 
solution is alkaline and the transference of 
the film to the acid fixing bath without 
sufficient rinsing causes effervescence. The 
gas thus formed under the emulsion ‘lifts 
the gelatin coating and produces numerous 
small blisters or bubbles. Warm solutions 
aggravate this condition. 

(I) The surfaces of the film may appear 
oily, a condition which is caused by the 
presence of fixing solution in the gelatin 
coating, from insufficient washing. The 
chemicals retained are hygroscopic and 
absorb moisture from the atmosphere. 
If the film dries up due to a drop in hu- 
midity, a white deposit will be left. Films 
should be washed at least fifteen minutes 
in running water. 

(J) General fogginess or streaks of 
Varying density may be produced by 
oxidation of the developing solution on 
the film surface, incurred when the film 
Sheld out of the developing solution for 


Figure 8-B (right) shows the same patient at the same time, 


In some cases an erroneous diag- 


a prolonged time for inspection. High 
temperature of the dark room and in- 
sufficient sodium sulphite in the developing 
solution augment the condition. 

(K) Fogginess or streaks may also be 
produced by developer which has become 
contaminated by mixing, or by using the 
solution in a metal (not enameled steel) 
container or by stirring it with a metal 
object. An enamelware or special com- 
pound tank should be used and the stirring 
paddle should be of wood. 

(L) A dark streak, the length of the 
film, may be produced by contaminated 
solutions dripping off of the topmost clip 
in the film hanger. 

(M) Streaks may be produced if an 
insufficiently rinsed film is placed in a 
fixing bath that has lost its acidity. In 
this case development continues in streaks, 
and one is apt to see a metallic lustre on 
the film surface (by reflected light), a result 
of silver deposit. Such deposits will not 
occur if the fixing bath is acid. 

(NV) Blue spots or stain may be incurred 
through the presence of iron in combination 
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with Farmer’s reducer. These may be 
removed by immersing the film in a 5 
per cent solution of potassium oxalate. 


V.—OTHER CAUSES 


Irregularly shaped transparent marks 
may be produced by barium sulphate on 
the front side of cassettes, on the covering 
of the Potter-Bucky diaphragm, or in the 
grain of the veneer table top through 
which the exposures are made. Irregular 
markings may also be produced by wrinkles 
in the skin, warts, fibromas, adhesive 
tape, iodoform and other opaque powders 
or ointments. Braids of hair may cast a 
shadow. Even a thin silk night-dress may 
show on the film because it is weighted 
with tin or barium, whereas a thick cotton 
cloth is less apt to show. A nurse’s fingers 
may cast very disturbing shadows. Arte- 
facts arising from dirt, bits of paper or 
injuries on the double intensifying screens 
are very frequent, and can be recognized 
by the extreme sharpness of their edges. 
It is possible for bits of metal (a flake of 
nickel plating from the spring of the cas- 
sette, for example) to get behind the front 
screen. A shadow will be cast on the film 
and yet the bit of metal not be visible to 
the eye. 

A portion of a radiograph may be blurred 
while the rest of it is sharply defined, due 
to poor contact between the intensifying 
screens and film. Contact may be tested 
by placing a fine wire mesh immediately 
on top of the cassette and then exposing 
to x-rays from a tube about forty inches 
away. After the film has been processed, 
poor contact is easily detected by fuzziness 
of some of the wire shadows. Incidentally, 
a good idea of the resolving power of the 
screens may be obtained from this same 
film. 

The parallel lines of the Potter-Bucky 
diaphragm grid are easily recognized. If 
the tube is off the Potter-Bucky diaphragm 
center, a cutting down of x-ray intensity or 
even complete blocking occurs on the por- 
tion of the film which is farthest off center. 
In certain line focus tubes, the angle be- 


tween the central ray and the target face 
is sufficiently narrow to permit the pro- 
duction of an important artefact. The 
shadow of the “‘heel’’ of the anode may be 
projected on a chest film in such a place 
as to permit of the possibility of an er. 
roneous diagnosis of fluid in the costo- 
phrenic sulci. In Figure 8 such a shadow 
was produced by a cone. A dark spot on 
a film may be produced by a hole in an 
aluminum filter. 

Fog may be produced by faulty intensi- 
fying screens which have a very large lag. 
To test this, cover one-half of a film on 
both sides with black paper and place it 
for twenty-four hours in a cassette which 
has recently been exposed to x-rays. De- 
velop the film without exposure and if the 
uncovered portion of the film shows fog, 
the screens are at fault. Fog may also be 
produced by accidental exposure to light, 
by extraneous light entering the dark 
room, or by prolonged exposure to the 
safelight. Safelights are designed for bulbs 
of a given candle power, and are “safe” 
for a definitely limited exposure. If a 
higher candle power bulb is inserted, due 
allowance must be made for the increased 
tendency to fog. 

Irregular markings on films, usually 
are noticeable by reflected light, are pro- 
duced by scum on the solutions. Where 
organic matter is present in the water used 
in mixing the solutions, scum is likely to 
form. It should be removed from the solu- 
tions the first thing in the morning by 
skimming with strips of blotting paper. 

Deterioration of x-ray film from moisture 
usually produces a granular appearance, 
which may show up as parallel lines found 
to correspond to the corrugations of the 
film box packing. Sometimes evidence of 
the moisture can be seen on the outside of 
the film box. 

I wish to express my appreciation for 
the assistance given me by Mr. Charles W. 
Smith, representative of the Eastman 
Kodak Company, and to Mr. R. K. 
Perrine, of the du Pont Film Company, 
for two of the illustrations. 








ONE THOUSAND SPHENOIDS EXAMINED IN BOTH THE GRANGER AND 
MENTO-VERTEX POSITIONS! 


By AMEDEE GRANGER, M.D., New Orleans 


marized briefly a comparative study? 
of about forty sphenoids, exam- 
ined in both the Granger and mento- 
vertex positions. Since then we have ex- 


(\ LREADY, in 1932, we had sum- 


Fig. 1-A. Small amount of pus in the right sphenoid, 
diagnosed by the obliteration of the mesial portion of the 
right half of the Granger line. Radiograph made in the 


Granger position. 


amined over a thousand sphenoids, 633 
from March 15 to June 15, 1933, and 394 
from May 1 to August 1, 1934, all of which 
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1Presented as a clinic before the Radiological Society 
of North America, at the Twentieth Annual Meeting, 
in Memphis, Tenn., Dec. 3-7, 1934. 

*Radiological Study of the Paranasal Sinuses and 
Mastoids. Lea & Febiger. 


were radiographed in both the Granger and 
mento-vertex positions. 

This intensive study convinced us more 
than ever of the diagnostic value of the 
Granger line and we do not fear contradic- 


Fig. 1-B. Small amount of pus in the right 
sphenoid which could not be differentiated from a 
mild degree of hyperplasia, capable of causing the 
slight increase in density os the right sphenoid. 
Radiograph made in the mento-vertex position 
of the same case as in Figure 1-A. 


tion when we state that by a careful study 
of that line alone a correct roentgen diagno- 
sis of the condition of the sphenoid sinuses 
can be made in at least 95 per cent of the 
cases examined. 

As previously stated in our monograph, 
this study, which confirmed our experi- 
mental work with the filled skulls, has 
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Fig. 2-A (upper left). Hyperplastic sphenoiditis on the right side. Diagnosed by the rarefaction, broaden- 
ing, and indistinct lower edge of the right half of the Granger line. Radiograph made in the Granger position. 

Fig. 2-B (upper right). Right-sided hyperplastic sphenoiditis, which cannot be diagnosed because both 
sphenoids are clear. Radiograph made in the mento-vertex position of the same case as in Figure 2-A. 
_ Fig. 3-A (lower left). Cancer of the right naris. The marked opacity of the right sphenoid would certainly 
indicate gross pathology of that sinus. Radiograph made in the mento-vertex position. 

Fig. 3-B (lower right). Cancer of the right naris. The clear and distinct Granger line rules out any pathol- 
ogy in the sphenoid sinuses. Radiograph made in the Granger position of the same case as in Figure 3-A. 
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proven to us that radiographs made in the 
mento-vertex position, first, do not have 
positive and readily identified boundary 
landmarks for the sphenoid and ethmoid, 
and second, that perfect duplicate radio- 
graphs of the same head are rarely obtain- 
able. The position is more uncomfortable 
and, if the neck is short and—what is not 
uncommon in cases of arthritis—if the neck 
is stiff, it is extremely difficult and even at 
times impossible to make satisfactory 
radiographs in the mento-vertex position. 

The superiority of the Granger position 
was even more manifest when the radio- 
graphs were studied for signs of healthy 
and diseased conditions of the sphenoids. 

In the mento-vertex radiographs, the 
sphenoids show either clear or more or less 
opaque. A very slight degree of opacity 
such as might be caused by a small amount 
of pus in one sphenoid or by a slight or 
moderate degree of hyperplasia of its 
lining membrane can be detected only if 
the other sphenoid appears clear, and even 
then it is impossible to say which of these 
two pathologic processes is causing the 
slight opacity. We need not insist upon 
the value of this information to the 
otolaryngologist. 

We have been able to recognize a small 
amount of pus in the Granger radiograph 
(Fig. 1-A) because of the obliteration of 
part of the Granger line by the pus flowing 
against it in a correctly made radiograph, 
which could not have been diagnosed in 
the mento-vertex radiograph (Fig. 1-B). 

This diagnosis was confirmed in some 
cases by the appearance of the Granger line 
after therapeutic drainage, with relief of 
the clinical symptoms, and in other cases 
by the appearance of the Granger line in 
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radiographs made with a faulty technic, 
1.e., by tilting the tube instead of the head 
of the patient to the required angle, in 
which case the pus flows against the ante- 
rior wall of the sphenoid and not against 
the anterior portion of its roof, 7.e., the 
Granger line (Figs. 15 and 16 in the 
author’s ‘‘Paranasal Sinuses and Mas- 
toids’’). 

We have also repeatedly made the diag- 
nosis of hyperplastic sphenoiditis (Fig. 2-A ) 
when the Granger line was either broad- 
ened, rarefied, indistinct, or shaded along 
its lower edge. This condition could not be 
diagnosed in the mento-vertex radiograph 
(Fig. 2-B). 

Of course extensive pathology such as 
large quantities of pus, extensive hyper- 
plasia, or granular or polypoid changes, 
with or without pus, cause opacity of the 
diseased sphenoid in both radiographs, but 
in addition the Granger line is always ob- 
literated on the diseased side in our radio- 
graphs: we must remind you that a clear 
and distinct Granger line with sharp edges 
means a healthy sphenoid. 

We have seen not a few opaque sphenoids 
in mento-vertex radiographs (Fig. 3-A) 
which were not caused by disease of those 
sinuses but by marked occlusion of the 
naris from carcinoma (Fig. 3-A), from ex- 
tensive polyposis, and even from greatly 
hypertrophied turbinates, when the pres- 
ence of a clear or even a fairly distinct 
Granger line in radiographs made in our 
position (Fig. 3-B) positively and correctly 
ruled out any pathology of the sphenoid 
other than a slight or moderate amount of 
hyperplasia of its mucosa. This was later 
confirmed at operation or after painstaking 
rhinological investigation. 








SOME REFLECTIONS ON THE ETIOLOGY OF KOHLER'S DISEASE 


By Dr. A. ZEITLIN, Moscow, U.S. S. R. 
State Institute of Radiology 


Translated from the French by E. T Leppy, M.D. 


Kohler’s disease differs from those of 
other osseous affections of a juvenile 
osteochondropathic type in that the whole 
metatarsal head which is involved may be 
removed surgically without greatly inter- 
fering with the function of the foot. This 
operation, carried out for therapeutic 
reasons, has allowed us the opportunity to 
study in several cases the pathologic 
anatomy of the changes in the bone. 
Nevertheless, a very detailed study of the 
histologic picture has given us no clew to 
the underlying cause of this disease. Con- 
cerning this point there is in the literature 
nothing but hypotheses, more or less 
solidly established, based on the opinions 
of the various authors. 
The microscopic changes in the meta- 
tarsal head in the earliest stages of the 


Tx localization of the lesions in 


disease of K6hler II present the histo- 
logic picture of an aseptic necrosis of bone, 
followed by fracture; differences of opinion 
begin when the attempt is made to explain 


this necrosis. Some hold that it is the 
result of a repeated traumatism (Kappis, 
Freiberg, and Speed); others, that it 
results from a micotic embolism of the 
small vessels (Axhausen); a third group 
claims that it results from an endarteritis 
of the vessels of the periosteum and of the 
capsule (K6énig and Rauch, Résner and 
Weil, Holst and Chandrikoff); a fourth 
group states that the process is a fibrous 
osteitis, a tuberculosis, an osteomyelitis, 
etc. It should be mentioned that several 
authors are of the opinion that a local 
cause is not sufficient to explain the changes 
in the involved bone, so they add supple- 
mentary factors to the local status of the 
bone, such as some special constitutional 
predisposition (Liek and Altschul), or 
some endocrine disturbance (Bragard and 
Frommé), or finally the inanition or ex- 
haustion of the body’s reserve following 


some severe disease (Alberti, Holst and 
Chandrikoff, and Kienbéch). However, 
in reviewing the histories of patients with 
Kohler’s disease we find that in the 
majority of instances there was no con- 
firmation of these theories. G. Reinberg 
was quite certainly correct when he wrote, 
in 1926, that all discussion of the bodily 
constitution and of the internal secretions 
in Kohler’s disease be stopped, for such 
are nothing but the prevailing fashions in 
medicine. Here one might make the ex- 
ception of a “‘gracious’’ constitution with 
fragile bones and weakened muscles. In 
this case the diminution of mechanical 
resistance and an increased vulnerability 
of the tissues would favor the development 
of a local process in the metatarsus, statis- 
tical evidence showing that this affection 
is most common in adolescence and in the 
female sex. It is possible also that a 
general debility of the body which has 
been noted in some cases would have the 
same effect. However, the possibility 
of modifying this constitutional factor, 
that of age and sex, is proven by the fact, 
noted by G. Reinberg and confirmed by 
us, that Koéhler’s disease does not occur in 
dancers and young girls who have been 
trained in institutes of physical culture, 
a fact which is explained by the systematic 
exercise of the legs and the harmonious 
development of the muscles. 

All of these considerations lead to the 
conclusion that it seems more logical and 
plausible to look for some local process 
as the cause for Kohler’s disease which is 
a local lesion, as, for example, the func- 
tional laxity or the insufficiency of the 
osteo-muscular mechanism of the foot. 
The importance of the static and me- 
chanical condition of the body in the de- 
velopment of Kohler’s disease has drawn 
the attention of investigators for a con- 
siderable length of time. Among these 
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conditions we do not take seriously the 
height of the heel of women’s shoes, which 
has been the subject of much attention in 
the literature as a cause of this disease, 
for the fact remains that millions of women 
wear high-heeled shoes while the incidence 
of Kohler’s disease is extremely low. Ac- 
cording to the author’s way of thinking, 
the structural and anatomic peculiarities 
and variations in the make-up of the foot 
are of much more importance. Almost 
all authors, regardless of how they regard 
the nature of this affection, assign a certain 
importance to the overloading (‘‘sur- 
charge’) of the anterior portion of the 
foot; in fact, some authors state that this 
overloading is the main factor in the 
etiology of the lesion. Engelman, Baensch, 
Lang, Diiring, Sonntag, and others have 
pointed out the importance of flat foot in 
causing K6hler’s disease. Momburg is 
of the opinion that, in walking, at the mo- 
ment the heel is lifted the principal over- 
load falls on the second metatarsal, which 
is the commonest site of the lesion. Holst, 
Chandrikoff, and others state that at the 
moment the heel is lifted the imprint of 
the anterior portion of the sole is deepest 
in the region of the head of the second 
metatarsal. 

Our attention was called to the question 
of the etiology of Koéhler’s disease. during 
a radiologic study of the changes in the 
foot in Deutschlander’s disease, pied forcé, 
or march foot, according to the termi- 
nology of various authors. Our attention 
was drawn by the fact that these two 
changes frequently appear in the foot of 
the same subject. We have six such cases 
in our personal records, and we have en- 
countered three others in the literature 
among the radiographs of patients with 
Deutschlander’s disease. Of great interest 
are the publications of Axhausen and 
Schnee who have observed both conditions 
in the same metatarsal bone. One natu- 
rally thinks, therefore, that there is 
some relationship or a parallelism in the 
two affections, an idea that was advanced 
by Bragard and Schnee. In our opinion 
this relationship is due to the identity of 
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the causes which favor the development 
of the lesion in one or the other portion 
of the metatarsus. 

Like the majority of English and French 
authors, we do not think that Deutsch- 
lander’s disease is a separate nosologic 
unit. The condition which we have been 
recently calling a separate disease entity 
is none other than a lesion first described, 
in 1855, by Breithaupt, and known in 
different countries by different names, 
such as syndesmitis metatars., osteoperios- 
titis metatars., march foot, Marschfrak- 
tur, pied forcé, etc. The most important 
charactertistic of this affection is the over- 
loading of the foot (pied forcé, of the 
French authors). The acute or subacute 
development of this disease is generally 
preceded by some anatomic changes which 
indicate the structural and functional 
weakness of the bones of the foot; these 
changes may be detected in the radio- 
graph. A. Morton has given us the follow- 
ing outline of these changes: (1) shorten- 
ing of the first metatarsal, (2) backward 
displacement of the sesamoids, (3) en- 
largement of the space between the first 
and second cuneiforms, (4) thickening of 
the medial border of the first metatarsal, 
(5) thickening of the diaphysis of the 
second metatarsal. We have found these 
signs of Morton in different combinations 
in the greater part of 18 radiographs of 
pied forcé which we have had the oppor- 
tunity of studying. In reviewing the 
radiographs of patients with Kohler’s 
disease we have found these same signs 
of Morton in a considerable number of 
cases. In 22 radiographs of patients with 
Kohler’s disease which we have studied 
we found shortening of the first metatarsal 
three times, displacement of the sesamoids 
14 times, enlargement of the space be- 
tween the cuneiforms 16 times, thickening 
of the border of the first metatarsal 16 
times, and thickening of the third and 
fourth metatarsal 19 times. In three 
radiographs these signs were not definite 
and in only three instances were they 
completely absent. 

These findings lead us to suppose that 
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in the etiology of Koéhler’s and Deutsch- 
lander’s diseases the weakening of the 
foot or its overloading play a very im- 
portant réle. The difference in localiza- 
tion of the two conditions may be explained 
to a certain extent by the age of the pa- 
tient. An alteration in the head of the 
metatarsal is due to the fact that it de- 
velops earlier here than in the diaphysis. 
In our own cases, and in those we have 
cited from the literature in which we had 
a combination of the two conditions and 
in which we found changes in the dia- 
physis, the important changes in the head 
of the metatarsal were already present. 
One might suppose that the head of the 
metatarsal, rich in spongy tissue and 
covered by a thin cortical layer, would 
be the first to suffer, and it is only with 
advancing age when it has become more 
resistant that the changes involve the 
diaphysis. It is just at this period when 
an increase in body weight exerts greater 
stress on the metatarsus. 

The pathologic anatomy of the process 
in the head of the metatarsal in the disease 


of Kohler II may be explained other than 
that it is a necrosis due to obliteration of 


vessels. In a study by the aid of the 
spectroradiograph of the fine structure of 
bone both normal and “overloaded,” 
Henschen found changes in the latter 
similar to those which are found on analy- 
sis of ‘stressed’ metal. There are 
changes in the groupings of the crystalline 
system at the point where the pressure is 
greatest, and also the formation of a line 
or a zone of slipping along which finally 
there are formed fine fissures and gaps. This 
process is the forerunner of the formation 
of microscopic and macroscopic fractures, 
and the destruction of the trabecule of the 
bone. Finally these changes take on the 
appearance of compression fractures of 
the spongy tissue resulting from a long-con- 
tinued pressure. The process may be 
compared to that which is observed in the 
spondylitis of Rummel-Verneuil in which 
the settling of the body of the vertebre 
does not occur until a long time after the 
trauma. 
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Kohler’s disease is often compared with 
Legg-Calvé-Perthes’ disease, but we fee] 
that the analogy to Kienbéch’s disease of 
the semilunar bone is closer. In both 
these affections the process takes place 
in a bone already formed, possessing a 
spongy structure and a thin cortical, 
whereas in Legg-Calvé-Perthes’ disease we 
have an infantile epiphysis of the femur in 
the process of growth, rich in cartilage and 
in the elements of new-formed bone. 
Therefore, the successions of osseous 
changes noted radiologically in the head of 
the metatarsal (Kohler’s disease) and in 
the lunate bone (Kienbdéch’s disease) are 
completely analogous. The same is true 
of the osseous deformities in the two 
affections, while the possibility of a com- 
plete restoration to normal is a character- 
istic of Perthes’ disease. The etiobiologic 
factors in the two conditions seem to be 
identical and the réle of micro-traumatism 
in Kienbéch’s disease has been emphasized 
by that author on many occasions. 

Because of the insignificant rdle which 
the cartilage plays in the pathologic 
changes in the two affections, might it 
not be more correct to speak not of osteo- 
chondropathy but of osteopathy (micro- 
traumatic osteopathy)? By the theory 
of weak foot, and the overloading of the 
foot in Kohler’s disease the fact that the 
changes are most frequent in the second 
metatarsal is easily explained, even though 
they may also occur in the head of the 
third or fourth metatarsal. In the radio- 
graph of the foot the prominence of the 
second metatarsal in comparison with the 
others can be easily seen in the majority 
of cases. G. Reinberg admits the réle of 
walking or rather the position of the axis 
of flexion of the foot in regard to the direc- 
tion of movement. Morton develops in a 
more detailed way the study of weak foot 
and of the overloading of the foot. Ac- 
cording to him, in walking or in standing 
the heads of all the metatarsals touch the 
ground equally, but the load which each 
one of them carries depends on the division 
of weight, which, in turn, depends on the 
particular make-up of the foot in question. 
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In weak foot and in exaggerated pronation 
the center of gravity of the body is shifted 
from its normal position between the first 
and second metatarsals, more externally and 
corresponds to the position of the third 
or fourth metatarsal more than to that of 
the second. The metatarsal most trauma- 
tized thereby is, therefore, the one most 
affected. 

The question of the thickening of the 
metatarsal diaphysis in Kohler’s disease 
is rarely discussed; the fact is simplv 
stated without being explained. As we 
have just stated, Morton includes thicken- 
ing of the diaphysis of the second meta- 
tarsal among the symptoms of weak foot, 
and sees the cause of this fact in a com- 
pensatory hyperostosis as a result of a 
chronic overloading of the involved foot. 
Accordingly, the change in the heads of the 
third and fourth metatarsals produces the 
thickening of the corresponding diaphysis, 
that is to say, the one which has the 
greatest stress. 

We have pointed out elsewhere the 
probable réle of the interosseous muscles 
in the development of this hyperostosis. 
According to Jansen, these muscles which 
are inserted along the whole of the meta- 
tarsal diaphysis take a very important part 
in the act of walking by fixing the meta- 
tarsals to the phalanges, and vice versa. 
When static conditions are changed this 
reciprocal relationship is changed also, in 
the sense that there is an increase of work 
thrown onto those interosseous muscles 
which are inserted into the most affected 
metatarsal. The permanent tension placed 
on the periosteum leads to its hyperplasia 
and thickening, with a resulting recon- 
struction of the bone in the involved zone. 


ETIOLOGY OF KOHLER’S DISEASE 


According to Hackenbroch, one observes 
frequently a thickening of a metatarsal 
which is congenitally short, or one which 
has been shortened operatively. The 
author explains this fact as due to an ex- 
cessive overload. 

Our radiographs of Ko6hler’s disease 
have come to us from different institutes, 
a fact which has hindered us from getting 
an exact clinical history of the age at which 
the lesion started and the way in which it 
developed. Nor have we been able to 
clear up the questions about the thickening 
of the metatarsal, whether it occurs simul- 
taneously with the changes in the head, 
or after them. We have radiographs in 
which the changes in the metatarsal are 
relatively recent (stages 1 and 2), in which 
the hyperostosis is well pronounced, and 
others of analogous cases with very little 
thickening of the diaphysis, or even none 
at all. In the more advanced stages (3 
and 4) the hyperostosis is present in most 
cases. 

Therefore in Kohler’s disease an ana- 
tomical or structural weakness of the mus- 
culature of the foot, with an exaggerated 
overloading of one of the metatarsals, is 
one of the important causes of the changes 
which take place in the head of that meta- 
tarsal. Fracture is the result of overload- 
ing of the bone which results from molecu- 
lar changes in the fine structure of the 
bone, with subsequent gross changes. In 
young subjects it is the head of the meta- 
tarsal (KGhler’s disease) which is most in- 
volved, while at a more advanced age the 
involvement is in the diaphysis (Deutsch- 
lander’s disease). The two processes are 
accompanied by thickening of the dia- 
physis. 
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COUTARD’S METHOD OF TREATING 
CANCER BY IRRADIATION THERAPY 


Coutard, of Paris, in 1920 began the treat- 
ment of cancer by irradiation therapy, using a 
technic of his own, based on principles obtained 
by certain experimenters. In one instance it 
was observed experimentally that a dose of 
x-rays large enough to sterilize a rabbit’s tes- 
ticle produced a necrosis of the skin when given 
in a single dose. However, when given in five 
equal doses, administered at intervals over a 
period of from thirteen to seventeen days, it 
produced sterilization but without destruction 
of the skin. In other words, while the effect on 
the embryonic cells was about the same the skin 
was not damaged. 

Coutard reports that between the years of 
1920 and 1926 he treated about 216 cases of 
throat malignancies, most of which were inop- 
erable, with the result that 20 per cent of the 
cases treated were symptom-free at the end of 
five years. 





These excellent results of Coutard’s treat- 
ment have been the cause of numberless radiolo- 
gists using his method in the treatment of 
cancer of the throat. In many instances, how- 
ever, certain modifications of his technic were 
deemed advisable, principally because his 
method of treatment is a prolonged and expen- 
sive procedure and for this reason can be ap- 
plied in but a few of the large medical institu- 
tions. However, the reports from the various 
modifications of his method are most gratifying. 

Coutard’s method of irradiation is now being 
applied in malignancies other than those of the 
throat, and the results are apparently the same. 

The intense interest manifested in this form 
of treating cancer has been the occasion of call- 
ing together some of the outstanding radiolo- 
gists of the country in a discussion of this sub- 
ject at the Fiftieth Anniversary of the Memorial 
Hospital, New York City. We append hereto 
the result of this conference which is most edi- 
fying and instructive. 





On May 25, 1934, as a part of the program at 
the Fiftieth Anniversary Celebration of the 
founding of the Memorial Hospital, New York 
City, a symposium was held on the divided or 
protracted dose principle of external radiation 
in the treatment of pharyngeal cancer. There 
were present, as active participants in this 
symposium, the following: W. Edward Cham- 
berlain, M.D., Temple University Hospital, 
Philadelphia; Edwin C. Ernst, M.D., St. 
Louis; G. Failla, D.Sc., Memorial Hospital, New 
York City; Maurice Lenz, M.D., Presbyterian 
and Montefiore Hospitals, New York City; 
Hayes E. Martin, M.D., Memorial Hospital, 
New York City; Walter L. Mattick, M.D., 
State Institute for the Study of Malignant 
Disease, Buffalo; Edwin A. Merritt, M.D., 
Warwick Cancer Clinic, Garfield Memorial 





364 


A SYMPOSIUM ON THE TREATMENT OF PHARYNGEAL CANCER BY THE DIVIDED 
OR PROTRACTED DOSE PRINCIPLE OF EXTERNAL RADIATION 


Edited by HAYES E. MARTIN, M.D., and MAURICE LENZ, M.D., New York City 


Hospital, Washington, D. C., and Bernard P. 
Widmann, M.D., Philadelphia General Hos- 
pital, Philadelphia. 

Each of the above-mentioned investigators 
gave a ten-minute description of his technic, 
after which the following treatment factors 
were discussed separately, and in turn: 

1. Sources of radiation: 

(a) X-rays 
(6) Radium element packs. 
2. Physical factors of x-rays and radium 
packs: 
(a) Kilovoltage 
(b) Milliamperage 
(c) Radium content 
(d) Target-skin distance or radium- 
skin distance 
(e) Filter. 








da 


ro 


sk 








3, Total treatment period in days. 
4, Interval of treatments (daily, twice 
daily, every other day, etc.). 

5, Size of individual dose or daily dose in 
roentgens. 

6. Size, number, position, and shape of 
skin portals. 

7, Total dose in roentgens. 

8. Reactions in the skin and mucosa. 

9, Anatomic varieties of cancer treated. 
10. Histologic varieties of cancer treated. 
11. Combination of interstitial radon with 

divided doses of external radiation. 


It was hoped, thereby, to secure a cross- 
section of the American opinion on the divided 
dose or protracted dose method of external 
radiation as it existed in 1934. 

In order to present the various technics, and 
the opinions expressed during the discussion in 
the most compact and available manner, the 
material has been condensed and edited with 
the hope that the reader might, thereby, be 
spared a great deal of time and effort in obtain- 
ing exact information as to this symposium’s 
discussions and opinions. 

1. Sources of Radiation.—All observers had 
used mainly x-rays in the neighborhood of 200 
K.V. Martin reported the use of 700 K.V. x- 
rays in a few cases. Martin, Mattick, and 
Widmann also reported the use of radium ele- 
ment packs in a limited number of cases. 

2. Physical Factors of X-rays and Radium 
Packs (a) Kilovoltage—Most of the x-rays 
used were in the neighborhood of 200 K.V., 
the variation being from 160 K.V., constant 
potential (Chamberlain), to 220 K.V. peak 
(Merritt). The apparent reason for the choice 
in this regard was that in all clinics the highest 
voltage available was used. Ernst recom- 
mended that in reporting voltage, one should 
refer to the effective voltage, rather than kilo- 
volts peak. Chamberlain stated that physical 
measurements indicate that a constant poten- 
tial source at 160 K.V. produces an x-ray beam 
having a shorter effective wave length than 
200 K.V. peak from a pulsating generator. 
At the Memorial Hospital, the 700 K.V. 
machine, though highly desirable in this 
method of treatment, can take care of only a 
small percentage of the cases requiring treat- 
ment. 

The radium packs used at the Memorial 
Hospital, New York City, and the Buffalo 
State Institute contain four grams, and that 
used at the Philadelphia General Hospital, two 
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grams of radium. The relatively long time 
required for individual treatments by these 
radium packs makes it impossible to care for 
more than a small percentage of the cases 
requiring treatment by the divided dose method 
in any of these clinics. 


(b) Milliamperage.—Practically all observers 
had originally used 200 K.V. x-rays at 4 to 5 
milliamperes. Lenz had originally used both 
4 and § milliamperes. Lenz, Martin, Mattick, 
Merritt, and Widmann had subsequently also 
employed from 20 to 30 milliamperes, which 
they preferred because the higher milliamper- 
age permitted a shorter treatment time (8 to 
10 minutes, as against 40 to 80 minutes) in the 
individual treatments. With a limited number 
of treatment units of the higher intensities, 
four to five times as many cases can be treated, 
and the patients can be spared the fatigue and 
discomfort of such comparatively long ex- 
posures. 

Of those who had used both amperages, all 
except Lenz were of the opinion that there was 
little, if any, difference in the physiologic 
effect between the two, with equal doses ex- 
pressed in roentgens. Lenz believed that there 
was better ultimate recovery of the skin and 
subcutaneous tissues with the use of the lower 
intensities, especially in the use of large fields. 
Chamberlain had used only 5 milliamperes, and 
was unwilling to increase his current factor 
because of Coutard’s insistence upon the para- 
mount importance of a low r-afflux in this type 
of work. Gendreau, in the general discussion, 
stressed this point. Failla suggested that the 
difference in intensity and treatment time as 
between 4 and 30 milliamperes was hardly 
sufficient to account for a different physiologic 
effect. 

(c) Target-skin Distance or Radium-skin Dis- 
tance.—In no cases had distances less than 50 
centimeters been used with x-radiation. 
Chamberlain, Ernst, Lenz, Martin, and Mat- 
tick had used distances up to 80 centimeters. 
It was agreed that distances greater than 60 to 
80 centimeters are neither necessary nor 
economically sound. 

In the use of radium element packs, both 6 
and 10 cm. radium-skin distances had been 
employed. Widmann had used a distance of 
4 cm. in a few cases. Martin stated that dis- 
tances greater than 10 cm. would undoubtedly 
be advantageous, but since a radium pack dose, 
equivalent physiologically to about 350 to 400 r 
with 200 K.V. x-rays would require at least 
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two hours (8,000 mg.-hr.) with a 4-gram ele- 
ment pack at 10 cm., it is readily understood 
why great distances are impractical, when 
daily treatments of such lengths must be given 
over a period of from 20 to 30 days or longer.! 

(d) Filter—There was some difference of 
opinion as to the best thickness of filter. Most 
of those present had used a filter of 2 mm. of Cu 
(or its equivalent) plus a secondary filter of 1 to 
2 mm. of Al (Chamberlain, Ernst, Lenz, 
Merritt, and Widmann). This thickness of 
filter was used because of the conviction that 
the quality of the beam was thereby rendered 
harder and (with equal depth doses) less dam- 
aging to the skin than less heavily filtered x- 
radiation. 

Martin and Mattick had used filters of 0.5 
mm. Cu + 1 to 2 mm. of Al on the basis of 
Failla’s investigations. Failla stated that his 
physical investigations indicated that the 
quality of a beam of x-rays produced at 200 
K.V. is not materially improved by the use of a 
greater filter than 0.5 mm. of Cu, although the 
quantity is, of course, reduced by greater filters. 
It was his opinion that the use of 2 mm. of Cu 
filter with 200 K.V. x-rays is, therefore, waste- 
ful from the economic standpoint. Those 


using heavier filters were of the opinion that 


Failla’s physical conclusions were not borne out 
by clinical observations. 

Mattick and Merritt had used Thoraeus 
filters in a few cases, on account of their theo- 
retical advantages. Martin reported that with 
700 K.V. x-rays, Failla had recommended a 
filter of 5 mm. of Cu on economic grounds, 
which had thereafter been used in all treat- 
ments by this unit. With the radium element 
packs, a filter of from 2 to 3 mm. of brass or its 
equivalent had been used in all cases. 

3. Total Treatment Period in Days.—The 
consensus of opinion was that a treatment 
period of from 20 to 30 days was best in the 
average case of pharyngeal cancer. Lenz 
preferred a treatment period of 30 days or 
longer in all cases. Martin had formerly used 
shorter treatment periods of from 10 to 14 
days, which he had discontinued in favor of a 
longer, 20- to 30-day period (excluding Sun- 
days), extending it to 40 to 50 days in certain 
radioresistant growths outside the pharynx. 


1 Using the inverse square law as a rough basis for 
calculating dosage, a dose of 8,000 mg.-hr. at 10 cm., 
given in two hours, would correspond to 18,000 mg.-hr. 
at 15 cm., and a treatment time of four and one-half 
hours. A daily treatment of such length would hardly 
be practical. 
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Merritt employed a treatment period of 20 days 
(excluding Sundays) in most cases, but in a 
few instances had extended treatment over 
about 50 days. Chamberlain also reported the 
use of 50- to 60-day periods in a few cases, It 
was the majority opinion that unusually long 
periods (over 30 days) are not advantageous in 
the average case of pharyngeal cancer. In 
some cases, Widmann had used two 10-day 
treatment periods separated by a rest interval 
of two weeks. 


4. Interval of Treatments (Daily, Twice Daily, 
Every Other Day, Etc.).—As a general rule, all 
speakers preferred to give one treatment per 
day to alternate skin portals on either side of 
the pharynx. In the case of more than two 
portals cross-firing on the same lesion, the 
portals were irradiated, one per day, in rota- 
tion. There was no report of the administra- 
tion of two treatments daily with an interval of 
several hours’ rest between treatments, as 
recommended originally by Coutard. Cham- 
berlain preferred daily treatments, including 
Sundays and holidays, and insisted upon each 
portal receiving a daily dose. He stated that 
the administration of 300 r to right and left 
portals on alternate days was distinctly less 
rational than the daily administration of 150 r 
to each side. Martin reported giving treat- 
ment to two portals daily in the case of widely 
separated lesions, such as to the nasopharynx 
and a cervical metastasis, in which cases, one 
portal each to the cheek and one to the neck 
would be treated each day. There was no 
report of deliberately interrupting the sequence 
of treatments for several days before complet- 
ing the series, except by Widmann, who had 
more recently changed his technic to an unin- 
terrupted series. 

5. Size of Individual Dose or Daily Dose in 
Roentgens.—The size of the daily dose depended 
to some extent on the size of the skin portal. 
All dosages mentioned below are expressed in 
roentgens measured at the longest target-skin 
distance, and in air without back-scattering. 

Chamberlain, using fields of from 50 to 300 
sq. cm., treated right and left portals daily, 
110 r to each. Ina general way, such a daily 
dose of 110 r to each side may be compared with 
a dose of 220 r, administered to alternate sides 
on alternate days. He based his insistence 
concerning the smaller daily dose to each 
portal, upon his belief that there is more skin 
recovery during the first twenty-four hours 
than during the second. 











Ernst also treated two portals daily, giving 
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900r toan 8 X 10 cm. portal to the side of the 
lesion, and 100 r to a portal of the same size on 


the side opposite the lesion. 


After 20 days, 


in some cases, he gave 20 daily treatments of 


100 r each to a posterior portal. 


Lenz varied the dose, depending on the 


necessary size of the skin portal. 


With portals 


varying from 6 X Scm. to 10 X 10cm., he gave 


from 300 to 400 r daily. 


He had used 500 r 


daily with fields of 6 X 8 cm., but had discon- 
tinued such dosage, and advised against it. 
Lenz and Martin both advised a moderate 
variation of the daily dose with average por- 
tals, depending on the tolerance of the patient 
and the reaction of the primary lesion. 

Martin, using smaller circular portals, 7 to § 
cm., whenever possible, gave an average daily 


dose of 350 r. This daily dose 


may vary from 


300 to 400 r with portals varying from 6 cm. 


to 10 cm. in diameter. 


With the 700 K.V. x- 


rays, larger daily doses of 400 to 450 r were 
tolerated with about the same physiologic 
effect as the above-mentioned doses at 200 


K.V. 


Mattick, using large fields in mostly all 


cases (10 X 15 cm.), gave daily doses to 


alternate portals of 320 r. 


Merritt had used 


daily doses of from 200 to 300 r, depending on 


the size of the field, 8 X 10 cm. 


to 10 X 15 cm. 


Widmann had used a daily dose of 300 r, 
irrespective of the size of the field (10 X 10 to 


10 X 20 cm.). 


6. Size, Number, Position, and Shape of 


Skin Portals —The size of the skin portals 
varied from 6 X 6 cm. to 10 X 20 cm., although 
there seemed to be a considerable preference 


for smaller portals, whenever possible. 


Cham- 


berlain, Ernst, Lenz, Martin, and Merritt 
definitely expressed their preference for smaller 


portals, although it seemed to 
feeling that portals of about 


be the general 
7 to 8 cm. in 


diameter are about as small as can be safely 
used to treat a single lesion ata depth. Smaller 
portals than this are too difficult to localize 


and become misdirected if the 


even slightly during treatment. 


patient moves 
Mattick and 


Widmann had used larger portals in all cases, 

10 X 10 cm., 10 X 15 cm., and 10 X 20 cm. 
Chamberlain, Lenz, Martin, and Mattick 

employed at least two opposing lateral portals 


in practically all cases. 


Ernst, Merritt, and 


Widmann had also occasionally used one 


portal only on the side of the lesion. 


When 


two or more portals were used, they were 


usually treated in rotation, except by Cham- 
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berlain, who insisted upon daily treatments to 
each and every portal. Widmann had used 
various plans, sometimes irradiating one portal 
on one side for ten consecutive days, and then, 
either with or without a rest period, giving the 
portal on the opposite side a series of daily 
consecutive exposures. 

In most cases, two opposing fields had been 
used, but Ernst and Lenz occasionally em- 
ployed two contiguous fields on the side of the 
lesion, in addition to one on the opposite side, 
so as to cross-fire the site of the primary 
growth. Martin had used two contiguous 
fields in some cases for irradiating the maxillary 
antrum. 

Martin recommended circular, rather than 
square or oblong skin portals. These circular 
fields are obtained by the use of metal cones 
varying in size from 6 to 12 cm. in diameter. 
He discussed his reasons for the use of circular 
rather than square portals, as follows: The 
average growth of the pharynx is roughly 
spherical in shape, and although one diameter 
may be longer than the other, the direction of 
the long diameter can seldom be so accurately 
determined that it will fit in with the long 
diameter of an oblong portal. Therefore, 
since tumors must be considered theoretically 
spherical (rather than square or oblong), a 
circular portal is more logical. Another reason 
for the use of a circular, rather than a square 
portal, is the comparative efficiency or useful- 
ness of the two shapes of skin portals having 
equal diameters. The surface area of a circular 
portal is 20 per cent less than a square portal of 
equal diameter, and being equally efficient, the 
circular portal should, therefore, conserve the 
general tolerance. These theories were illus- 
trated by diagrams. 


7. Total Dose in Roentgens.—Chamberlain 
brought up for discussion the method of ex- 
pressing the total dosage when several skin 
portals of the neck had been irradiated to cross- 
fire a pharyngeal lesion. He contended that if 
the number of roentgens received by the 
several portals were added to form a grand 
total, such a figure would be meaningless in 
attempting to describe the dose of radiation 
received by the individual case. He recom- 
mended that the total dosage be expressed by 
stating the individual dose in roentgens re- 
ceived by each portal, and its size. This 
method of expressing dosage was concurred in 
by all. 

Taking a 20- to 30-day treatment period, as 
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of average length, and a skin portal 7 to 8 cm. 
in diameter (50 to 60 sq. cm.), as of average 
size, the most common total dosage was about 
3,500 r to each side of the pharynx. A smaller 
portal, a longer treatment time, unusual toler- 
ance by the patient, or resistance of the disease 
were considered as reasons for larger doses 
(above 3,500 r to each side). The converse of 
the above conditions were indications for 
smaller doses (below 3,500 r to each side). It 
was agreed that smaller doses are generally 
insufficient. 

8. Reactions in the Skin and Mucosa.—It 
was generally agreed that marked reacticns in 
the skin and mucosa are essential in order to 
obtain complete regression in most pharyngeal 
cancers. Pfahler, in the general discussion, 
asked for an expression of opinion from the 
members of the symposium as to what specific 
degree of radiation reactions should be pur- 
posely produced in the skin and mucous mem- 
branes of the neck and pharynx in the treat- 
ment of pharyngeal cancer by this method. It 
was generally agreed that in most cases, such 
reactions did and should go on to an acute 
blistering or epidermicidal reaction in the skin, 
and the formation of a pseudo-diphtheritic 
membrane in the mucosa. Such reactions in 
the skin and mucosa are quite tender, but are 
not painful while at rest. They usually heal 
after from two to four weeks without difficulty. 

9. Anatomical Varieties of Cancer Treated.— 
Most of the reports were concerned with the 
treatment of pharyngeal and laryngeal cancer 
only, although Mattick reported the use of the 
method in nasal cancer. Martin reported the 
extension of its use to growths of the floor of 
the mouth, paranasal sinuses, nasal cavity, and 
nasopharynx. 

10. Histologic Varieties of Cancer Treated.— 
There was general agreement to the effect that 
favorable results were to be expected in most 
pharyngeal and extrinsic laryngeal growths, 
whatever the histologic type, although as a 
general rule, well differentiated epitheliomas 
and adenocarcinomas are less sensitive than the 
more anaplastic growths. Histologic grading 
is of presumptive, but not of absolute value 
in estimating beforehand the response to radia- 
tion. It was also definitely pointed out that 
no case should be excluded from this type of 
treatment because of its histologic character, 
if the primary lesion is situated in the pharynx. 
Pfahler, in the general discussion, was of the 
opinion that histologic grading is of little value 
in outlining treatment. 
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11. Combination of Interstitial Radium with 
Divided Doses of External Radiation —Rrnst 
and Widmann reported that they had had no 
permanent results from the combination of 
interstitial radiation with the divided dose 
method of external radiation. These two 
investigators reported that local slough te. 
sulted in most cases in which interstitial radia- 
tion was used as an adjunct; Lenz emphasized 
the dangers of radionecrosis, but stated that he 
had obtained a few successful results by the 
combination of methods. 

Martin and Mattick both reported good 
results by this combined technic, and stated 
that they often planned such a combination of 
methods on beginning the treatment of an 
individual case. Martin admitted the fre- 
quency of local necrosis, but had found seeds of 
great value for residual disease in the primary 
lesion, or in neck nodes, and also for neck nodes 
widely separated from the main skin portal. 
He stated that he believed necrosis to be a 
serious complication in the hypopharynx or 
larynx, but less so in the oral cavity or upper 
pharynx. He also suggested that by a com- 
bination of external and interstitial radiation, 
less than the maximum doses of either method 
alone may be successfully employed with a 
greater margin of safety. 

Gendreau, in the general discussion, stated 
that he believed the exact technic, as published 
by Coutard (filter, distance, kilovoltage, milli- 
amperage, size of portal, size of daily dose, 
etc.), should be followed in all cases, if the 
general technic employed is to be termed the 
‘“Coutard method.’ In the following dis- 
cussion, it seemed to be the general opinion 
that Coutard had not settled upon any exact 
technic, and that although he should be given 
full credit for his original observations, and the 
discovery of a new principle in radiation, the 
best technic of the divided dose or fractional 
dose principle had not as yet been settled. 





COMMUNICATIONS 


COMPULSORY HEALTH INSURANCE 


The following communication has been re- 
ceived from the Medical Society of the State of 
New York concerning a matter so pertinent to 
all physicians that RapDIOLocy is glad to pass 
it on to its readers. 


Albany, N. Y., Feb. 24, 1935: “The acid 
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test’of experience condemns compulsory health 
insurance schemes wherever they have been 
tried,” stated Dr. Arthur J. Bedell, President 
of the Medical Society of the State of New York 
here to-day, in opposing the bill now pending in 
the State legislature. 

“The medical profession disapproves of the 
proposed law because this method of handling 
medical care is damaging to the patient and 
disastrous to the doctor. 

“This protest does not mean opposition to 
the policies of the administration in its recovery 
efforts or in any other phases of the ‘New Deal.’ 
However, physicians as a class are better quali- 
fied to speak than any other group, as to the 
effects of a compulsory health insurance law on 
the community. The Medical Society of the 
State of New York, representative of the physi- 
cians of the State, rejects the project. It will 
not work. It will bring to the community con- 
ditions quite the opposite of the expectations of 
its well-wishing proponents.”’ 

Dr. Bedell pointed to the utter failure of 
compulsory health insurance in Germany, 
where it has been tried for half a century. He 


said that Gustav Hartz, labor economist of Ber- 
lin, and author of several books on Germany’s 
social politics, has analyzed the fallacies of the 


scheme and exposed to the world the harm, 
rather than good, that compulsory health in- 
surance has actually produced. Dr. Bedell 
stated that this report, entitled, ‘‘Will America 
Copy Germany’s Mistakes?’’ will be published 
in the March 1 issue of the ‘“New York State 
Journal of Medicine’ as translated from the 
German by the Pennsylvania Self-insurers’ As- 
sociation of Philadelphia. 

“Sick insurance,’ according to the report, 
“provides the workman with medical attend- 
ance free of charge, with medicine and other 
necessities, and with an allowance. Anyone 
will at first sight consider this a great blessing 
for the workman as well as for national health. 
The reality, however, is far different. 

“The insured workman becomes a second- 
class patient. The mass demand compels a 
limitation in the use of medicines. Doctors 
must not prescribe what they consider good for 
the patient; they are allowed to give only reme- 
dies entered in a book of medical regulations for 
imsurance purposes. 

“Dread of illness obsesses most people and 
thishas been pressed into a system ‘illness made 
easy’ by which the will to be well is strangled. 
The doctor is consulted a dozen times where 
once would be sufficient—the insurance pays. 
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The prescribing of medicine and bandages is de- 
sired. When they have been obtained they lie 
about until they are no longer fit to be used— 
the insurance pays. Besides, it is nice to get 
something in return for the premiums paid 
year in and year out. There is developed a fear 
of illness which shakes the will for recovery— 
the best aid to health. Pretenders and hypo- 
chondriacs are bred and the use of medicine be- 
comes excessive. 

“Medical science has become a cheap article 
and doctors have given up conscientious treat- 
ment. The genuine patient is neglected, is not 
given the necessary care. The greater the mass 
consultation, the lower are the doctor’s fees. 
They are, therefore, compelled to resort to mass 
practice. 

“All this is at the workman’s expense, for the 
part of the premiums supposed to be paid by 
the employer is in reality borne by the workman 
either as a consumer or wage earner. As the 
employer’s premium share is immediately con- 
nected with the wage, it is shifted over on the 
wage. In Germany, no one any longer doubts 
the fact that the employer’s share of the pre- 
mium is taken from the workman’s wages. What 
the employer pays as his contribution, he can- 
not pay the workman in the form of wages. 

“A network of deception has been spread. 
In millions of cases wrong was turned into right 
and the gates opened wide to fraud. When 
wages are being decreased, when work is scarce, 
and work hours shortened, when there are 
fewer shifts, many holidays, sick insurance 
comes in handy. One objects to the work he is 
given, another does not feel like working. Mat- 
ters soon make an extensive controlling system 
necessary. This ends in badgering all persons. 

“Patients are visited in their homes by con- 
trolling officials who have to convince them- 
selves that the patient is really ill and not doing 
any work. The sick insurance engages so-called 
confidential doctors who have to submit the 
patient to a final examination to see whether he 
is too ill to work. The results of such examina- 
tions are to a great extent startling. Here is 
one instance from among thousands: 2,008 pa- 
tients were ordered to appear for a final exami- 
nation: 816 of them at once declared their com- 
plete recovery; 289 were found to be well by 
the confidential doctor. So nearly half of them 
were not ill at all. 

“The confidential doctor is, so to say, the 
medical policeman, who not only controls the 
patients but also his fellow-doctors who are 
treating them. 
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“The genuine patient is justly indignant to 
find that the existence of his illness is doubted, 
and that he who has always paid his premiums 
regularly and has a right to demand conscien- 
tious attendance, is considered a cheat. 

“This system, together with the rest of the 
bureaucratic apparatus, has wedged itself be- 
tween doctor and patient, completely destroy- 
ing the patient’s confidence in his physician, 
which greatly retards all recovery. 

“Those who know anything about the actual 
working of compulsory health insurance will not 
be surprised that the confidential doctor, whose 
task it is to keep the number of patients low, 
may declare a patient recovered, who never- 
theless dies two days later.” 





FEE TABLES AND THE 
ROENTGENOLOGISTS'! 


By EMMET KEATING, M.D., Chicago 


The Chicago Roentgen Society has a dis- 
turbing problem which is partly a manifesta- 
tion of this changing world, but which is 
mostly a misapprehension on the part of the 
medical profession as to the status of a roent- 
genologist. 


For several years the profession has been in 
receipt of published fee tables from both x-ray 


and clinical laboratories. Physicians have 
never questioned the custom but rather have 
been inclined to regard it with favor. It makes 
it convenient for them to answer questions of 
patients relative to the cost of the work the 
physician wishes to have done. The custom 
practically sets an arbitrary price that must 
be met by all laboratories and does not take 
into account the ability of the roentgenologists 
to perform the work. The problem of the 
roentgenologist is further complicated by 
hospital competition. Hospitals must have x- 
ray departments and should also have the best 
that there is in the way of a roentgenologist. 
It is most unfortunate that many physicians 
consider the roentgenologist a mere photog- 
rapher. Some of them are. All of the com- 
petent men in that specialty resent the im- 
plication but to no avail. It is a sentiment 
as deeply rooted in the minds of the profession 
as is the belief on the part of the laity that the 
best doctors are the ones who have the great- 
est number of patients. The roentgenologists 


1 Reprinted from the ‘‘Chicago Medical Society Bul- 
letin,” Jan. 26, 1935. 
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know how this misconception on the part of 
the profession can be set right, but they are 
too modest to suggest the way out of the 
humiliating situation in which they find them- 
selves. 


No self-respecting physician would refer a 
patient to an ophthalmologist who would pre- 
scribe glasses when glasses are not needed. 
Neither is a physician humiliated when an 
ophthalmologist tells the patient that glasses 
are unnecessary. The patient is perfectly 
satisfied to pay the ophthalmologist a fee for 
his advice and the family doctor has not suf- 
fered from loss of confidence on the part of the 
patient. This well-established attitude held 
by the public, the family doctor, and the 
ophthalmologist is due to the fact that none 
of the parties concerned think of the ophthal- 
mologist in terms of a set of trial lenses. The 
ophthalmologist is considered a capable phy- 
sician who has confined his work to the care of 
the eyes. Because of the imposing magnitude 
of the x-ray machine, the roentgenologist, as a 
learned physician, is over-shadowed and lost to 
view. 

The roentgenologists are expected to take the 
picture or pictures indicated by the family 
doctor. They are not supposed to question 
the referring doctor’s opinion as to what part 
of the body should or should not be x-rayed. 
Many a patient with heart disease, not dis- 
covered by the attending physician, is sent to 
the roentgenologist with instructions to make 
a complete gastro-intestinal radiological study 
that is entirely unnecessary. If the roent- 
genologist dared to assert himself, the family 
doctor would receive an x-ray picture of the 
chest, with the accompanying report, and a 
frank and fearless statement of there being no 
indications for doing a gastro-intestinal series. 

I believe that in all cases, other than minor 
fractures, the attending physician should 
furnish the roentgenologist with a careful 
history of the patient and the roentgenologist 
should make a partial physical examination 
that will enable him to judge what pictures 
should or should not be made. If this is done, 
the number of unnecessary pictures at present 
being taken will be greatly reduced. 

The charge by the roentgenologist should be 
made on exactly the same basis as that of any 
other physician, namely, the time and the skill 
required and the ability of the patient to pay 
Roentgenologists are most co-operative in this 
respect, and physicians should restrain them- 
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selves from looking for x-ray bargains in order 
to save the patient a few dollars. The attend- 
ing physician is the best judge of the patient’s 
ability to pay and it is his duty to impart this 
information to the roentgenologist. 

It might be a good plan if at least once a year, 
a meeting of the Chicago Medical Society were 
devoted to discussion of what is a reasonable 
fee. There are many physicians whose esti- 
mates are too low, while, on the other hand, 
there are some physicians who obtain fees from 
comparatively poor people that are entirely 
out of proportion to the service rendered. 
Practices of that kind are often responsible 
for the lay opinion of the medical profession 
that was recently expressed by Mr. O’Brien 
in his column in the Chicago Daily News. 

It should not be difficult to understand that 
if physicians will consider the roentgenologist 
in the same light they consider the ophthal- 
mologist or the otolaryngologist, the problem 
now confronting the roentgenologists will be 
solved. The sending of fee tables will be 
evidence that the sender brands himself as one 
who renders an inferior service. 





DOSAGE FACTORS 
Roentgenologists doing therapy are urged to 


familiarize themselves with the Recommenda- 
tions of the International Committee for 
Radiological Units (see RADIOLOGY, November, 
1934, 23, 580), to the end that reported results 
may be reproducible by others. The ad- 
vantages to be derived from the use of a uni- 
form technic, such as may be reported in dosage 
factors known to all, are manifest. Follows a 
list of those factors which should be recorded 
in reporting therapy results, and which one 
needs to know in order to follow the successful 
courses of others. 

(1) Number of roentgens (r) delivered to 
each treatment area (measured in free 
air). 

(2) Dosage rate (rate of applying the radia- 
tion, r/min.). 

Equivalent voltage. 

Filter—material and thickness (also 
include approximate tube wall thick- 
ness). 

Distance (skin to target). 

Interval between irradiations. 

Size and number of ports of entry. 

In this connection, therapists are referred to 
the Report of the Committee on Standardiza- 
tion of X-ray Measurements in RADIOLOGY, 
March, 1934, 22, 289. 
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ANNUAL MEETING, 1935 


The Executive Committee have chosen De- 
troit, Michigan, for the 1935 meeting place of 
the Radiological Society of North America. 
The meeting will be held in the Hotel Statler, 
December 2 to 6, 1935. 





PAN-AMERICAN MEDICAL ASSOCIA- 
TION’S CRUISE FOR 1935 


The S. S. Columbia, the largest American 
cruise ship afloat—40,000 tons, with three 
swimming pools and a sand beach on deck— 
has been selected by the officials of the Pan- 
American Medical Association for the cruise. 
The ship will sail from New York on July 18, 
returning to New York on August 28. The 
itinerary will be as follows: New York, Ha- 
vana, Curacao, five days at Rio de Janeiro 
(where a scientific congress will be held), three 
days at Santos (for attending a scientific con- 
vention at Sao Paulo), Trinidad, Santo Do- 
mingo, Kingston (Jamaica), Havana, and New 
York. 

Accommodations per person are from $450.00 
up, which is as low as $11.00 a day. 

This will be an unusual opportunity to 
combine a wonderful vacation with recreation, 
education, good fellowship, and good health. 
The Section on Radiology is one of the live 
members of the Association. Its President is 
Frederick W. O’Brien, M.D., 465 Beacon St., 
Boston, Mass., who invites you to contribute 
some article on radiology. Please say that you 
will go, and send in your title within thirty 
days, if possible. 

For further particulars of the cruise, write to 
the Director-General, Joseph J. Eller, M.D., 
745 Fifth Avenue, New York City. 

ALBERT SOILAND, M.D. 
Chairman Executive Com- 
mittee, 
Section of Radiology 





PAN-AMERICAN MEDICAL 
ASSOCIATION 


The Sessions of this Association have proven 
to be of great scientific value, while the fellow- 
ship of leading spirits in all specialties of medi- 
cine has resulted in a better understanding and 
mutual respect. Under the leadership of 
Frederick W. O’Brien, M.D., President of the 
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Section on Radiology for North America, and 
of Albert Soiland, M.D., Chairman of the 
Executive Committee for North America, the 
interests of radiology will be ably taken care 
of. 

The officers for North America are: Cheva- 
lier Jackson, M.D., of Philadelphia, President; 
Harlow Brooks, M.D., of New York City, in 
charge of the Surgical Division; Lewellys F. 
Barker, M.D., of Baltimore, in charge of the 
Medical Division; Charles H. Mayo, M.D., of 
Rochester, Minn., among the Vice-presidents; 
Hugh H. Young, M.D., of Baltimore, in charge 
of the Genito-urinary Section; Douglas Quick, 
M.D., of New York City, in charge of the Sec- 
tion on Neoplastic Diseases. 

The officers of the Executive Committee for 
the Section on Radiology are as follows: Presi- 
dent: Frederick W. O’Brien, M.D.; Vice- 
presidents: Leon J. Menville, M.D., B. R. 
Kirklin, M.D., Edwin C. Ernst, M.D., Byron 
H. Jackson, M.D., Edward W. Chamberlain, 
M.D.; Secretary: John Sproull, M.D.; Execu- 
tive Committee: Albert Soiland, M.D., George 
E. Pfahler, M.D., George W. Grier, M.D., 
Ernst A. May, M.D., Amédée Granger, M.D., 
Harry M. Imboden, M.D., and Benjamin H. 
Orndoff, M.D. 





AN AWARD 


A David Anderson-Berry Gold Medal, to- 
gether with a sum of money amounting to 
about £100, will be awarded in July, 1935, by 
the Royal Society of Edinburgh to the person, 
who, in the opinion of the Council, has recently 


produced the best work on the nature of X-fays 
in their therapeutic effect on human diseases. 
A similar award will be made every three years, 





WILLIAM DUANE 
IN MEMORIAM 


We are deeply grieved to announce the recent 
death of Dr. William Duane, of Philadelphia, 
one of the world’s best known physicists, who 
has done so much for advancing the science of 
radiology. 

Dr. Duane was born in Philadelphia in 1872, 
He received his A.B. degree from the Uni- 
versity of Pennsylvania in 1892; in 1893 he 
also received an A.B. degree from Harvard 
University; his Ph.D. degree was obtained 
from the University of Berlin, Germany; in 
1922 the honorary degree of Doctor of Sciences 
was conferred by the University of Pennsyl- 
vania. He was a member of the Cancer Com- 
mission of Harvard University and Research 
Fellow since 1913. He served on the interna- 
tional committee for the establishment of the 
r-unit. Among his numerous contributions to 
science, his work on the x-ray spectra of light 
elements has given him world-wide publicity. 

The Radiological Society of North America 
and the Journal RADIOLOGY mourn Dr. Duane. 
He was an Honorary Member of the Radio- 
logical Society of North America and received 
the Society’s Diploma. 

His loss will be felt by many, but surely 
none could feel his loss greater than the radiolo- 
gists of this and other countries for whom he 
has done so much. 
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BOOK REVIEW 


Tue HEART VISIBLE: A CLINICAL STUDY IN 

CARDIOVASCULAR ROENTGENOLOGY IN 
HeaLtH AND DIsEASE. By J. POLEVSKI, 
MD., attending physician and cardiologist, 
Newark Beth Israel Hospital. Published 
by F. A. Davis Co., Philadelphia, 1934. 
4 volume of 207 pages, with 122 illustra- 
tions. Price: $5.00. 


The crying need for an English-language 
monograph on the roentgen examination of the 
heart and great vessels is evident to any one 
who has had any contact with this field. This 
gnall book is, therefore, welcome, in spite of the 
disappointment occasioned by the inadequacy 
of its treatment of the subject. If it be as- 
sumed that it is intended for students and 
dinicians who are relatively unfamiliar with 
roentgen methods, it may well fulfill its pur- 
poses; it is doubtful, however, whether it will 
be very helpful to the mature roentgenologist. 
When an author discusses a circumscribed 
subject, such as this one, it does not seem un- 
reasonable to expect that it be considered com- 
pletely. There is an immense literature in 
this field, and numerous volumes concerned 
with it have appeared both in German and 
French; the opportunity to present accurate 
and detailed information on every phase of the 
matter is thus readily afforded. ‘The effort to 
compress the text into a small space defeats the 
very purpose of any reference book, and in this 
instance prevents complete fulfillment of this 
opportunity. 

The book contains 183 pages of text and is 
well printed and well illustrated. Certain 
sections, such as that on the pathologic physi- 
logy of mitral disease and on the effects of 
«trinsic factors on the heart, are very well 
presented. On the other hand, the discussion 
of the methods of examination and their rela- 
tive value is much too brief. Certainly the 
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measurement of cardiac area and its relation 
to height and weight is dismissed too casually. 

The actual errors are relatively infrequent 
although attention should be directed to a few 
of the more prominent ones. The statement 
that the third curve on the left border of the 
heart is due to the left atrium or its appendage 
should at least have been qualified, if the 
author was unwilling to accept the recent refu- 
tations of this oft-repeated error. Likewise 
the statement that enlargements of the right 
ventricle can hardly be seen in postero-anterior 
views is probably incorrect. In fact, the au- 
thor’s own consideration of the enlargement of 
the heart in mitral disease tends to disprove 
both of these propositions. 

The omissions are much more numerous, 
and a few of the more glaring ones may be 
noted. The use of diagrammatic cross-sections 
would clarify the section on anatomical rela- 
tions. There is no mention whatever of the 
roentgenoscopic findings in pericardial effusion, 
and the treatment of this condition is most in- 
adequate. There is no reference to the roent- 
gen observation of calcification of the valves 
of the heart or of the coronary arteries. There 
is an implied pessimism as to the roentgen diag- 
nosis of aortic aneurysm which is hardly justi- 
fied. No mention is made of aneurysms of the 
ascending aorta extending to the left, and the 
effects of aneurysms on the esophagus are 
hardly considered. The many valid objections 
to the Kreuzfuchs method of measurement of 
the aortic arch are not brought out, giving a 
somewhat false idea of the value of the method. 
There is a rather insufficient discussion of the 
differential diagnosis of various heart condi- 
tions. 

The author has presented his material at- 
tractively and the errors are insufficient to de- 
tract from the value of the book. It may well 
be recommended as an introduction to the 
study of the roentgen diagnosis of cardiovascu- 
lar disease. 
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RADIOLOGY 


AGRANULOCYTOSIS 


Agranulocytic Leukopenia: Report of a Case Suc- 
cessfully Treated with X-rays, and Some Observations 
on the Effect of Amidopyrine. Julien E. Benjamin and 
Joseph B. Biederman. Jour. Am. Med. Assn., July 
21, 1934, 103, 161-163. 

Severe and repeated attacks of agranulocytosis have 
been reported as early as 1931 in an individual using 
large amounts of coal tar derivatives. Kracke sug- 
gested that the benzene chain contained in the drugs 
might act as a powerful leukocytic depressant. 

The authors report a severe granulopenia, the result 
apparently of self-medication with amidopyrine. The 
patient was immediately given high voltage roentgen 
therapy over the long bones and the effect was most 
impressive. There was a prompt alleviation of the 
severe aching, the fever gradually receded, and there 
was an early restoration of the white count to normal 
standards. The patient had several attacks, all asso- 
ciated with the use of one of the coal tar derivatives. 
All were emenable to roentgen therapy. The patient 
was shown to have an idiosyncrasy to amidopyrine. 

CHARLES G. SUTHERLAND, M.D. 


THE APPENDIX 

The Pathological Appendix. Joseph Felsen. Am. 
Jour. Roentgenol. and Rad. Ther., March, 1934, 31, 
340-345. 

This article is concerned with the correlation of the 
clinical and microscopic findings of various types of 
appendiceal pathology as compared with the radio- 
graphic appearance of the barium-filled appendix deter- 
mined immediately after surgical removal, the appendix 
being carefully fil! d with a heavy suspension of barium 
in 5 per cent formalin. In the early acute lesion the 
wall shows slight thickening, while the canal presents a 
saw-tooth or stalactite appearance. In the late acute, 
the wall is thickened or perforated, while the canal 
shows stenosis or widening. The chronic or healed 
case shows a thickened or atrophic wall, with widening 
stenosis, or obliteration of the lumen. 

J. E. Hasse, M.D. 


BONE DISEASES (DIAGNOSIS) 


The Differential Diagnosis of Osteitis Deformans 
(Paget’s Disease) and Syphilis of the Bone. T. Cani- 
giani and K. Singer. R6ontgenpraxis, August, 1934, 
6, 509-512. 

Paget’s disease and syphilis of the bone are sometimes 
impossible of differentiation both clinically and roent- 
genologically. The case described by the authors 
showed a marked sclerosis of the shaft of the right fe- 
mur, definite widening, periosteal thickening, and a 
coarse structure of the medulla, with formation of 
cysts. The other bones were negative. The diagnosis 
of Paget’s disease was made, but in consideration of the 
irregular thickening of the periosteum, the localization 
of the process in the diaphyses, without involvement of 
the ends of the bone, and the absence of pathology 
of other bones, the diagnosis was changed to diffuse 
syphilitic osteitis. A biopsy showed changes typical 


of Paget’s disease. The patient, however, became 

much improved after anti-syphilitic treatment, and the 

authors believe that syphilis was the correct diagnosis, 
Hans W. Herxe, M.D. 


Paget’s Disease as an Accidental Finding. T, 
Barsony and K. Winkler. Réntgenpraxis, November, 
1934, 6, 730-734. 

Paget’s disease is much more common than one 
heretofore has believed. In Schmorl’s pathologic insti- 
tute it was found in 2.75 per cent of the patients, 
Several cases of unsuspected Paget’s disease are re- 
ported, in some of which only one or only a few bones 
were attacked. In the highest percentage of cases, 
the vertebre and sacrum were involved, but there was 
also a localized osteitis deformans in the clavicle. 

The frequency of Paget’s disease in living patients 
needs to be determined because there is a great dis- 
crepancy between roentgenologic and pathologic per- 
centages. The matters of age and first findings of 
Paget’s disease have to be investigated. The question 
of sarcomatous degeneration has yet to be settled, 
Some authors believe that it takes place in about 2 
per cent of the cases, but this percentage is probably 
too high. Early diagnosis is possible only by roentgen 
examination, and a trial of roentgen therapy might be 
indicated if the lesion is confined to one bone. 

Hans W. HErkKg, M.D. 


Roentgenographic Studies of Parathyroid Deossifi- 
cation. John J. Moore and Alfred A. de Lorimier. 
Am. Jour. Roentgenol. and Rad. Ther., April, 1934, 
31, 496-511. 

Deossification was studied experimentally under 
varied conditions, namely, parathormone administra- 
tion, ammonium chloride (acid), sodium bicarbonate 
(alkali), relation of either acid balance or alkaline 
balance to parathormone effect, thyroid extract, and 
disuse atrophy. Clinically observed manifestations of 
deossification were applied to osteitis fibrosa, multiple 
benign giant-cell tumors, and osteitis deformans. 

The state of osseous metabolism is conspicuously 
manifested in the metaphyseal regions of the long 
bones. A thyroid extract and acid balance régimen 
was seen to synergize the effects of parathormone, and 
independently each was seen to effect a marked increase 
in the inorganic phosphorus excretions. Sodium bi- 
carbonate was seen to inhibit the action of para- 
thormone, as suggested by biochemical studies of 
Stewart and Haldane. 

Reossification was observed after imposing a high 
calcium intake plus a relatively alkaline balance. 

Clinically, the manifestations of progressive deossifi- 
cation are emphasized by a multiplicity of osseous 
dissolutions—cases of osteitis fibrosa or multiple cystic 
formations and cases of multiple benign giant-cell 
tumors. Closely related would seem to be those cases 
manifesting reossifications—such as osteitis deformans. 
In extreme cases of the latter there would appear to 
have occurred alternate deossifications and reossifica- 
tions—in some cases, perhaps, a cyclical hyperpara- 
thyroidism. S. M. Arxins, M.D. 
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ABSTRACTS OF CURRENT LITERATURE 


Two Cases of Juvenile Osteitis Deformans Paget. 
Rudolf Hummel. Réntgenpraxis, August, 1934, 6, 
513-519. . ‘ 

Schmorl did not see any cases of Paget’s disease in 
patients under 40 years of age in his large autoptic ma- 
terial. There have been reports of cases under 30 years 
of age in the literature. The author reports two cases 
in children, 11 and 9 years of age. 

In the first case the right femur showed the typical 
roentgenologic appearance of Paget’s disease with a 
pathologic fracture. The pelvis was also involved. 
The boy was seen several times during the course of 
five years, with pathologic fractures. A biopsy 
proved the diagnosis of osteitis deformans Paget. 

The second case (9 years) was not proved by biopsy, 
but showed typical sclerosis and deformities in the pel- 
vis, femora, and other bones. 

The formation of callus took place in a normal way 
in both cases. X-ray therapy was tried in one patient 
with no benefit. 

Hans W. HEFKE, M.D. 


CALCULI 


Some Newer Conceptions of Urinary Stone Forma- 
tin. J.D. Barney and E.R. Mintz. Jour. Am. Med. 
Assn., Sept. 8, 1934, 103, 741-743. 

These authors discuss the association of hyperpara- 
thyroid disease and renal calculi. If hyperparathy- 
roidism is in the nature of an endocrine dysfunction, it 
must be generalized throughout the body and the uri- 
nary tract. Why, then, does it not result in stones in 
all cases or in bilateral stones uniformly? The fact 
that it does not would indicate that there must be some 
still unknown factor at work in the kidney itself which 
prevents stone formation in certain cases. By the 
same reasoning, there must be a local renal factor that 
induces unilateral stone in certain individuals and bi- 
lateral stones in others. Perhaps a still more intensive 
study of the colloids will supply the answer. Possibly 
dietary and vitamin deficiencies or errors will be found 
to play a part more than seems now to be the case. 
Also it may be possible that infection or even stasis 
will come to be regarded more seriously. That some 
disturbance of metabolism, plus a factor or factors 
existing at least temporarily in one or both kidneys, 
isat work seems a plausible working hypothesis. The 
realization that hyperparathyroidism will account for 
at least a part of the problem is important and en- 
couraging. Further studies by the endocrinologist 
and the biochemist, as well as by the physiologist, will 
eventually succeed in solving the question of urinary 
stone formation. 

CHARLES G. SUTHERLAND, M.D. 


CANCER (DIAGNOSIS) 


The Early Diagnosis of Carcinoma of the Small In- 


testine. Karl Hohenner. 
1934, 6, 677-679. 


There is only one method which allows the diagnosis 


Réntgenpraxis, October, 
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of malignant infiltration in the small intestine before 
the appearance of symptoms of obstruction: the roent- 
genologic examination. A case is described in which a 
carcinoma was diagnosed roentgenologically at a rela- 
tively early stage. The diagnosis was possible by a 
break in the mucosal folds, without dilatation of the 
involved portion of the intestine. It is interesting to 
note that the patient had had an exploratory lapa- 
rotomy two weeks before the roentgenologic examination 
at which the tumor had not been found. 
Hans W. HErke, M.D. 


CANCER (THERAPY) 


Management of Cancer of the Mouth and the 
Cervical Lymphatics. Douglas Quick. Am. Jour. 
Roentgenol. and Rad. Ther., March, 1934, 31, 366-377. 

Treatment of intra-oral cancer embraces the pri- 
mary growth and the usual paths of metastasis. Intra- 
oral cancer includes epidermoid carcinoma of the oral 
mucosa, maxillary antrum, and structures of the tonsil- 
lar fossa. 

Treatment of Primary Tumor.—External irradiation 
is best. A few may yield completely to this method 
alone; usually there is regression only, and treatment 
must be completed by interstitial irradiation. For 
surface irradiation, radium has no place. For inter- 
stitial irradiation, radon seeds are best, especially in 
gold capillary tubes. With proper technic, necrosis is 
rare. 

The influence of tumor histology is not as great in 
this class as in others but valuable, nevertheless. 
Grades III and IV, except in the tonsil, are rare. 
Relatively few are anaplastic. In the tonsil group, 
many are anaplastic and external irradiation only is 
indicated. Oral hygiene is very important, even if, 
to accomplish it, it is necessary to hospitalize the patient. 
Feeding must be kept up, with a nasal tube, if necés- 
sary. When syphilis is present as a complicating 
factor, the cancer is treated first gently; later, when 
it has been controlled, it may be treated in the usual 
fashion. If necessary, a cautery is used—for access 
to the tumor-bearing area, to produce drainage, or 
when there is invasion of bone. In the antrum the 
anterior wall and adjacent alveolar process is removed 
for implantation of the seeds. In the floor of the 
mouth, implantation is made first, before cautery re- 
moval of diseased tissue. This includes osteomyelitis 
of bone or revision of the scar in the syphilitic area, 
or any scar that threatens to break down or produce 
deformity. 

Treatment of the Cervical Lymph Nodes (Metastatic or 
Uninvolved).—Dissection en bloc is now not indicated, 
especially on account of its limitations and the better 
results produced with radiation therapy. Anaplastic 
epidermoid carcinoma is controlled or destroyed com- 
pletely by external rradiation alone. Complete and 
partial undifferentiated growths tend to widespread 
distribution and multiple metastasis early in their 
course, like glandular types of cancer. 

Complete unilateral neck dissection should be re- 
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served for fully differentiated epidermoid carcinoma 
in patients of good general physical condition, with 
primary growths'controlled, and in whom the metastatic 
nodes are unilateral, palpable, and have an intact 
capsule. A review of the material indicates that if 
dissection is to be done, it should be most radical, ex- 
cept in cases of lip carcinoma. Removal of both 
submental groups and the submaxillary and upper deep 
cervicals on the involved side is as good as the com- 
plete operation. 

Influence of Histology.—This is an outstanding guide 
to the procedure to be followed. 

S. M. ATxKins, M.D. 





Primary Carcinoma of the Duodenum: Case Report. 
Paul C. Swenson and Alfred G. Levin. Am. Jour. 
Roentgenol. and Rad. Ther., February, 1934, 31, 204— 
207. 

The authors report a case of a man, aged 59, who was 
first examined after a period of three months during 
which he had suffered vague upper abdominal pain and 
general weakness, with a weight loss of 15 pounds. A 
malignancy of the gastro-intestinal tract was suspected 
although the physical findings were entirely negative. 
Gastro-intestinal x-ray examination was reported to 
be entirely negative, but upon review of the films at a 
subsequent date an alteration of the mucosal pattern 
in the descending portion of the duodenum was seen. 
The patient was moderately anemic at this time. 

When re-examined 13 months later he showed a jaun- 
dice of two weeks’ duration, and a firm rounded mass 
was palpable in the right upper abdomen. X-ray 
studies showed a filling defect of the second portion of 
the duodenum, without any five-hour gastric retention. 
The diagnosis was carcinoma of the common bile duct or 
the duodenum. At operation a mass 10 cm. in diame- 
ter was palpated near the head of the pancreas. Cho- 
lecystostomy was done, but the patient died the third 
day after operation. At necropsy a tumor measuring 
6.5 by 7 cm. was found in the second portion of the 
duodenum, with the ampulla of Vater being located al- 
most in the center of the tumor. There was no exten- 
sion beyond the limits of the duodenal wall. Micro- 
scopic examination showed adenocarcinoma or a high 
cuboidal and columnar epithelial type, forming irregu- 
lar acini, and apparently arising from the mucosa of the 
duodenum. 

J. E. Hasse, M.D. 





Alterations in the Px of the Blood in Cancer Follow- 
ing Roentgen and Gamma Irradiation. Janetta 
Wright Schoonover, Ethol Hall Shiels, and Bernard P. 
Widmann. Am. Jour. Roentgenol. and Rad. Ther., 
April, 1934, 31, 532-537. 

There is no definite trend in Px during a course of 
radiation therapy. 

Roentgen irradiation of uncomplicated cases, with 
and without cancer, is followed by a slight acid change 
in the Pu of the blood within an hour of treatment; 
roentgen irradiation of complicated cancer cases is 
followed by alterations of less consistency, but with a 
slight alkalotic trend. 


The alteration within an hour of roentgen irradia- 
tion disappears within twenty-four hours. 

Gamma irradiation is followed by a definite alkalotic 
tendency, more marked just before the removal of 
the radon application than afterward; this alkalosis 
is considerably reduced after roentgen irradiation. 

S. M. Atkins, M.D. 





Carcinoma of the Cecum: What Are the Chances 
for Cure? Claude E. Dixon. Jour. Am. Med. Assn., 
Nov. 24, 1934, 103, 1605-1607. 

Some persons apparently are inherently susceptible 
to the development of malignant processes, Examples 
are the multiple carcinomas, each of a distinctly differ- 
ent type, occurring simultaneously or consecutively 
in the same patient. 

Malignant lesions of the colon, for the most part, are 
single (except those which apparently arise from malig- 
nant degeneration accompanying multiple polyposis). 
Radical removal is the most effective means of relief, 
Growths in this segment of the bowel may reach con- 
siderable size without the appearance of the phenomena 
of obstruction. The vast majority of cases show an 
anemia. Growths occurring in or involving the ileo- 
cecal valve usually produce sufficient dyspeptic symp- 
toms, from obstruction, to make the diagnosis relatively 
easy. Those in which a mass is palpable are usually 
discovered by accident. 

Prognosis varies with the grade of malignancy and 
the occurrence of metastases. Involvement of lymph 
glands was found in 25 per cent of the author’s series of 
60 cases that had survived from five to something over 
twenty-two years after operation. 

CHARLES G. SUTHERLAND, M.D. 


CONTRAST MEDIA 


Histological Studies of the Liver, Spleen, and Bone 
Marrow in Rabbits Following the Intravenous Injec- 
tion of Thorium Dioxide. Ernst A. Pohle and Gorton 
Ritchie. Am. Jour. Roentgenol. and Rad. Ther., April, 
1934, 31, 512-519. 

This is a report of a study of 80 rabbits for observa- 
tion periods up to 493 days following injection of 
thorium dioxide. Visualization of liver and spleen is 
possible after the injection of from 0.5 to 1 cc. of 
thorotrast per kilogram of body weight, which dose is 
tolerated without evidence of immediate injury. The 
shape and position of the spleen undergo many varia- 
tions and the authors feel these changes, under an 
artificial stimulus, should be interpreted with caution. 
The density after 493 days did not change. 

The thorotrast is seen in the reticulo-endothelial cells 
of the liver, spleen, and bone marrow, and is scattered 
in fine granules throughout the liver cells. The early 
changes in the liver are hydropic degeneration, edema 
of the portal spaces, and dilatation of the periportal 
lymphatics. Later, there is usually recovery from the 
hydropic degeneration and a slight but definite i- 
crease in connective tissue. In the spleen, an early 
change simulating acute splenic tumor occurs, fol- 
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jowed later in the majority of cases by slight fibrosis. 
The bone marrow undergoes hyperplasia early, which 
is replaced eventually by exhaustion, manifesting it- 
self by a partial disappearance of the blood-forming 
centers and serous atrophy of the fat. 

The authors recommend, therefore, restriction of the 
intravenous injection of thorotrast for diagnostic pur- 
poses to incurable cases, until evidence is presented, 
hased on studies in the human, demonstrating with- 
out doubt that the changes observed in the animals 


are not significant. 
S. M. Atkins, M.D. 


COSMIC RAYS 


Have Cosmic Rays Demonstrable Biologic Effects? 
R.B. Engelstad. Strahlentherapie, 1934, 51, 672. 

The author states that cosmic rays seem to have an 
inhibitory effect on growth or such biologic functions 
responsible for growth. On the other hand, his investi- 
gations showed that the absence of cosmic rays did not 
seem to have any serious effects on experimental ani- 
mals (white mice). 

Ernst A. PoHLe, M.D., Ph.D. 


DOSAGE 


Advances in the Standardization of Practical Dosage 
in Roentgen and Radium Therapy. T. C. Neeff. 
Strahlentherapie, 1934, 51, 650. 

The author presents a series of curves and tables 
offering data which permit the computation of x-ray 
and radium doses in r. 

Ernst A. PoHLe, M.D., Ph.D. 


EYE (THERAPY) 


Roentgen Therapy of a Post-traumatic Cyst of the 
Irs. M.Liidinand A. Bader. Strahlentherapie, 1934, 
51, 567. 

The authors treated a case of cyst in the iris which 
haddeveloped following aninjury. Technic: 160 K.V., 
4mm. Al, 23 cm. F.S.D., 55 r per sitting. Six treat- 
ments were given over a period of five months. The 
cyst reduced in size and finally disappeared almost com- 
pletely, The vision in the treated eye was good. 

Ernst A. Pout, M.D., Ph.D. 


THE FOOT 


Unilateral Periosteal Thickening of the Metatarsals. 
‘ Zeitlin, Réntgenpraxis, November, 1934, 6, 735- 
738. 

Unilateral periosteal thickening of one or more 
metatarsals is not, by itself, a disease, but a sign of an 
abnormal condition of the foot which has led to ana- 
tomical changes and must be counted in the group of 
symptoms of “‘weak foot’’ described by Morton. This 
condition may be compensated for by adaptation of 
muscle and bone and may remain without symptoms. 
When the foot is used a great deal, symptoms of a 
‘strained foot” are complained of. This unilateral 
periosteal thickening is not only of diagnostic, but also 
of prophylactic, importance. 

Hans W. HEFKE, M.D. 
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FRACTURES 


Ununited Intracapsular Fractures of the Femoral 
Neck Roentgenographically Considered. Arial W. 
George and Ralph D. Leonard. Am. Jour. Roentgenol. 
and Rad. Ther., April, 1934, 31, 433-441. 

Statistics show that treatment of these fractures re- 
sult in non-union or non-bony-union in 45 to 70 per 
cent. The apposition of the fragments is very impor- 
tant, owing to the absence of the periosteum. How- 
ever, the blood supply is probably not greatly interfered 
with, since the ligamentum teres blood supply is 
adequate. The apposition of these fragments can 
be demonstrated by the ‘‘vertical view’’ with the use 
of the curved cassette. This view is stressed as being 
essential in every fracture of this type. Most of these 
fractures are of the leverage type and, therefore, 
impacted fractures are rare. It is felt that the vast 
majority of intracapsular fractures have not been 
properly reduced. The direct fractures are usually 
extracapsular or trochanteric and usually show coxa 
valga deformity, with little displacement, and a high 
percentage of bony union. 

In a series of 20 consecutive intracapsular fractures, 
manipulations on the leverage theory resulted in over 
70 per cent bony union. The maneuvers are, in their 
order, extension, adduction, internal rotation, and 
abduction. The study of old ununited fractures with 
the ‘‘vertical view’’ shows that absorption of the neck 
is uncommon, and, therefore, reveals possibilities in 
the chronic cases. 

The authors feel that the large percentage of non- 
union or non-bony-union is due to lack of adequate 
apposition of the fragments and that the ‘‘vertical 
view” will result in better alignment. A greater per- 
centage of cases of union are proven by their own series. 

S. M. Atkins, M.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGIC) 


The Applied Physiology of the Extra-hepatic Biliary 
Tract. A. C. Ivy and G. S. Bergh. Jour. Am. Med. 
Assn., Nov. 17, 1934, 103, 1500-1504. 

The gall bladder manifests, like the intestine, three 
types of activity: absorption, secretion, and motor ac- 
tivity. In the process of absorption, the gall bladder 
concentrates the hepatic bile that enters it from four to 
ten times. Chiefly water and certain inorganic coa- 
stituents are absorbed. In the process of absorption 
the bile, which is alkaline as it leaves the liver, is slightly 
acidified. The bile renders the fats and cholesterol 
soluble at the acid reaction of gall-bladder bile. The 
acutely inflamed gall-bladder mucosa does not coacen- 
trate and does not evacuate. Cholesterosis of the gall 
bladder (strawberry gall bladder) is a condition charac- 
terized by lipoid deposits in the mucosa of the organ. 
It does not interfere with the concentrating activity or 
emptying of the gall bladder unless associated with a 
moderate or severe cholecystitis. 

The gall bladder secretes normally a mucoid fluid. 
When the gall bladder is acutely inflamed, a consider- 
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able quantity of limpid, sometimes blood-tinged, fluid 
is formed by the mucosa. The ducts secrete a colorless, 
slightly viscous substance, particularly when ob- 
structed. Common duct obstruction for from twelve 
to fourteen days with a normal gall bladder in place 
produces green fluid in the ducts; with the gall bladder 
out or functionless, white fluid. ‘White bile” or 
lightly pigmented bile is found and can be produced ex- 
perimentally under the following conditions: (a) com- 
mon duct obstruction with a functionless gall bladder; 
(6) when the liver secretes against pressure in the pres- 
ence of total obstruction; (c) toxic hepatitis (chloro- 
form and the like); (d) high grade ascending infections 
or hematogenic hepatitis. In acute febrile diseases such 
as pneumonia, bile output is decreased, but a “‘white 
bile’ is not secreted unless there is an associated hepati- 
tis. 

The motor activity of the gall bladder is of two types: 
first, rhythmic tonus changes, and second, a tonic con- 
traction of the musculature of the gall bladder as a 
whole. The power of the normal gall bladder to con- 
tract is not greater than the secretory pressure of bile. 
The chief stimulus of gall-bladder contraction thus far 
discovered is the hormone cholecystokinin. The hor- 
mone may be extracted from the duodenal mucosa and, 
when injected intravenously, causes a more or less 
prolonged contraction of the gail bladder, with evacua- 
tion. The most effective excitants of hormone produc- 
tion are acids and fats, acting in the upper part of the 
intestine. All fats are effective, but egg yolk and cream 
appear to be the most active. 

Whether or not the gall bladder will evacuate when 
stimulated depends on the tone of the sphincter of Oddi 
or dudoenum, or the intramural resistance offered to 
the flow of bile from the common duct into the lumen 
of the duodenum. The sphincter of Oddi can resist 
up to 75 cm. of bile pressure, whereas the maximum 
expulsive pressure of the normal gall bladder is 30 cen- 
timeters. A spastic sphincter or duodenum can pre- 
vent gall-bladder evacuation. The sphincter of Oddi 
becomes incompetent soon after the removal of the gall 
bladder, showing that the gall bladder has some func- 
tional relation to the sphincter. 

Prevention of gall-bladder disease may be aided by 
the daily evacuation of the viscus by appropriate intake 
of fat. Such prophylaxis should be a part of antepar- 
tum care. In acute biliary tract disease, foods which 
excite activity, such as fats, meats, and acid fruit 
juices, should be withheld. Magnesium sulphate or 
magnesium oxide, atropine or belladonna relax the 
sphincter. Bile salts only increase the fluid volume of 
the bile; they have a place in the therapy of chronic 
but not of acute biliary tract disease. 

The evidence is inadequate to warrant the statement 
that actual damage is done the patient by removing a 
gall bladder that visualizes and empties. The fact, 
however, that physiologic and anatomic changes do 
result following the removal of such a gall bladder 
should deter the surgeon at least until medical control 
has been tried. 


CHARLES G. SUTHERLAND, M.D. 


Gallstones and Their Diagnosis in a Gall Bladder Not 
Filled by Dye. Emil A. Zimmer, | 
November, 1934, 6, 723-727. 

It is sometimes necessary to differentiate shadows 
caused by gallstones from kidney stones. When the 
gall bladder is functionless, other methods must be 
used. The gall bladder might be superimposed on the 
kidney shadow in antero-posterior roentgenograms, A 
semi-oblique exposure will bring the shadow of kidney 
stones closer to the spine, the shadow of gallstones 
farther away from it. A lateral examination might 
help if the density of the gallstones is sufficient. A 
gallstone shadow will be more clearly defined on a 
postero-anterior roentgenogram than on an antero- 
posterior one. By changing the position of the patient, 
the position of the stones in the gall bladder might 
change and the gall bladder itself changes its position, 
a fact which can be used in questionable cases to ad- 
vantage. 


Rontgenpraxis, 


HANS W. HErkg, M.D. 
GAS GANGRENE 


The Importance of Roentgenologic Examination for 
the Diagnosis and Treatment of Gas Gangrene of an 
Extremity. Justus Schneider. Réntgenpraxis, Au- 
gust, 1934, 6, 522-524. 

The gas formation in the soft tissues in cases of gas 
gangrene can be shown well in roentgenograms. A 
case is described in which roentgen examinations were 
used successfully to diagnose the disease, to localize 
the process, and to follow the clinical course of the dis- 
ease. A recurrence was seen easily on re-examination 
and checked by surgical incision. It was possible to 
save the arm of the patient. 

Hans W. HErKE, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 


The Unstable or Irritable Duodenum: Clinical Ob- 
servations in 100 Cases. Julius Friedenwald and Mau- 
rice Feldman. Jour. Am. Med. Assn., Dec. 29, 1934, 
103, 2007-2011. 

The term ‘“‘unstable” is preferable, since at times a 
decreased rather than an increased irritability is noted. 
The underlying cause must be sought in an imbalance 
in the neuro-muscular apparatus of the duodenum, 
leading to a motor dysfunction and possibly also, toa 
certain degree of a secretory dysfunction without evi- 
dence of organic disease. Adhesive processes from 
chronic cholecystitis, adhesions between the duodenum 
and hepatic flexure, and those formed as a result of 
visceroptosis or following abdominal operations, oF 
pressure on the duodenum from spinal deformities, 
ptosis of the right kidney or tumor of the pancreas or 
other abdominal organs, are mentioned as mechanical 
factors in etiology. Chemical causes are manifested 
in changes in the gastric secretion, regurgitation of bile 
and duodenal contents into the stomach due to absorp- 
tion of toxic material from retained duodenal contents 
which cause disturbed motility in this portion of the 
bowel. Allergy has been observed as a definite etio- 
logic factor in certain instances. 
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Derangement of the nervous system plays an im- 
portant part in the production of this condition. It 
frequently arises in high-strung individuals, especially 
during periods of overwork and fatigue. It may be 
reflex in origin from chronic cholecystitis with or 
without pericholecystic adhesions, cholelithiasis, gastric 
ulcer, chronic appendicitis, and visceroptosis. 

The superior portion of the duodenum, also known as 
the cap or bulb, is the most frequent site of the mani- 
festation. The irritable bulb is characterized roent- 
genologically by the presence of (1) an increased mo- 
tility with complete or incomplete emptying, (2) tran- 
sient irregularities and fibrillation along the borders, 
(3) transient spastic manifestations, (4) tenderness and 
sensitiveness over the duodenum, and (5) absence of a 
definite ulcer filling defect. A series of illustrations 
diagrammatically outline tracings made from fluoro- 
scopic observations. 

Treatment is directed toward a restoration of this 
part of the bowel to normal tone, which is best accom- 
plished by diet, rest, and improvement of the nervous 
system. All irritating foods and remedies should be 
omitted. Psychotherapy plays an important réle in cases 
in which neurasthenic manifestations are prominent. 
In reflex causes, treatment must necessarily be directed 
to the primary disorder. 

CHARLES G. SUTHERLAND, M.D. 

Polyposis in the Entire Gastro-intestinal Tract. C. 
Giitig and A. Herzog. Réntgenpraxis, October, 1934, 
6, 671-676. 

A case of generalized polyposis in stomach, small in- 
testine, and colon is described, in which the diagnosis 
was made during the life of the patient by means of 
roentgenologic examination. While the findings of the 
roentgen examination correspond with the autopsy as 
far as stomach and colon were concerned, only a few 
of the numerous polyps of the small intestines had been 
shown by the x-ray examination. The reason for it is 
that the increased and pathologic motility did not 
allow visualization of all the small intestinal loops. It 
is, furthermore, very difficult—often impossible—to 
get satisfactory demonstration of the mucosa relief of 
the small intestine. A stage preceding the formation 
of polyps in the small intestine is described which pre- 
sents itself as an irregular formation of spurs on the 
ends of the transverse folds. 

Hans W. HErFKeE, M.D. 





The Roentgen Diagnosis of Intermittent Ileus. R. 
Prévot. Réntgenpraxis, October, 1934, 6, 655-663. 

Roentgenologic examination of the small intestines 
seems, as yet, a more or less neglected field. Berg has 
pointed out that it is indicated quite often, even in acute 
diseases of the abdomen. An examination during an 
acute attack has to be done in as short a time as possible, 
and one must endeavor to make the diagnosis within 
anhour or two. The first step in such cases should be 
a fluoroscopic examination of the thorax (for pneu- 
monia, infarct, pleurisy, and diseases of the heart); 
the behavior of the diaphragm should be watched 
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carefully for evidence of subphrenic processes. The 
next step is a flat film of the abdomen, after fluoroscopic 
observation of it, for the possible demonstration of gas- 
dilated loops of small intestine and gas under the dia- 
phragm. Stones in the urinary tract and gall bladder 
must be looked for at the same time. A barium enema 
may be used in all cases of acute diseases of the abdo- 
men, without danger. The administration of barium 
by mouth, however, might have disastrous consequences 
by making complete a hitherto incomplete obstruction. 
All these different methods of examination can be done 
within an hour. 

Roentgenologic examination during an interval when 
a patient does not present any symptoms may be done 
much easier and more completely. Cholecystography 
and urography and complete examination of the gastro- 
intestinal tract may be done. In the case of suspected 
intermittent small intestinal obstruction, it is of great 
importance to examine the small intestines at frequent 
intervals in order not to miss slight dilatation and tem- 
porary stoppage in the small intestine. Seven cases 
are described and the importance of such roentgeno- 
logic procedure and diagnosis is emphasized. 

Hans W. HEFKE, M.D. 





Proteins versus the Carbohydrates: An Inquiry into 
Their Gastric Digestion. Martin E. Rehfuss. Jour. 
Am. Med. Assun., Nov. 24, 1934, 103, 1600-1603. 

Direct investigation of the behavior of proteins and 
carbohydrates in the untraumatized normal stomach 
revealed that the gastric response in all varieties of 
foods is constant in type in the individual. One was 
found to be of a relatively slow type and another of a 
rapid type of gastric digestion. The secretory response 
could likewise be divided into groups, some showing a 
tendency to a low secretory output, others a presumed 
normal, and still others a hypersecretory type of re- 
sponse. In meat digestion alone an evacuation time of 
from two hours and thirty-five minutes to three hours 
and twenty-five minutes was noted in different types. 
The acid figures with meat were the highest of those 
encountered with any of the varieties of foodstuffs. 
The normal digestion of carbohydrates is attended by 
the maceration of the carbohydrate in an acid medium 
before it is available for further digestion in the bowel. 
Evacuation time is dependent on the articles ingested 
and the quantity of food. The average normal indi- 
vidual has a gastric digestion time somewhere near four 
hours and rarely exceeds five hours, during which no 
reasonable amount of fermentation can ensue. A 
falling off in secretion and a slight increase in the 
evacuation time is evidence of some functional ineffi- 
ciency on the part of the chronic invalid. 

A series of studies showed that even in diseased in- 
dividuals of markedly different types there is no incom- 
patibility between protein and carbohydrate digestion. 
There is no evidence either in the literature or in Reh- 
fuss’ investigation of such an incompatibility. It is 
manifest that the danger of such teaching is based on a 
lack of scientific evidence, and the unqualified accep- 
tance of such a teaching can lead to the occurrence of 
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serious malnutrition as well as toa lighting up of tuber- 
culosis and old infections. 
CHARLES G. SUTHERLAND, M.D. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 


Postpartum Pyelitis of Pregnancy: Treatment of 
Certain Cases without the Use of the Ureteral Catheter: 
Explanation Based on Physiology of the Bladder. D. 
K. Rose. Am. Jour. Surg., September, 1934, 25, 394— 
397. 

In postpartum pyelonephritis, with bladder reten- 
tion, in which catheter interference is indicated either 
from dysuria or toxicity, we meet with two entirely op- 
posite types of bladder function. Either may exist 
separately or the two may co-exist to any degree. 

The postpartum bladder showing a relatively fixed 
compensated bladder wall back of a physiologic block, 
motor and sensory, of the external sphincter, if of suffi- 
cient degree, requires continuous drainage when indi- 
cated by reason of infection. Such drainage primarily 
reduces bladder infection and, secondarily, urethral, 
pelvic, and kidney infection, by facilitating ureteral 
flow through a decompressed and perfectly drained 
bladder. Intermittent catheterization in such a bladder 
traumatizes in the presence of imperfect drainage and, 
therefore, tends to generalize or diffuse the infection. 
Irritative instillations in such bladders are contra- 
indicated. Ureteral catheter drainage is indicated only 
when a primary ureteral block such as stone, stricture, 
etc., exists to complicate the usual clinical picture. 

If sufficient degree of altered bladder function occurs, 
continuous bladder drainage is indicated until perfect 
function is restored. 

The post-operative bladder with inhibited or func- 
tionally weakened bladder wall and with normal sphinc- 
ter tone requires only intermittent catheterizations. 
Frequently, one to three will suffice to restore normal 
function. If not, the inhibition reflex is continued 
from the operative site. Irritating instillations in 
these bladders may be of value. Other post-operative 
types of retention are psychic or protective, permitting 
the bladder to over-distend. 

Davis H. ParpDo.ti, M.D. 


GRENZ RAYS 


Biologic Experiments with Grenz Rays. F. Koch. 
Strahlentherapie, 1934, 51, 541. 

The author undertook extensive experiments with 
Grenz rays and studied the reactions on the skin, which 
he found cannot be used for dosage. Studies of the 
effect of Grenz rays on Jens esculenta proved to be very 
suitable for a biologic dosimetry. The maximum dose 
determined in these experiments agreed well with clini- 
cal experience. The mitosis curve following the ap- 
plication of heavy doses of Grenz rays showed a differ- 
ent slope than the curves obtained following radium 
and x-ray exposure. It was interesting to note that 
the biologic effect of Grenz rays increased with decreas- 
ing wave length. 

Ernst A. Pou ie, M.D., Ph.D. 


HEMOPHILIA 


Bone and Joint Changes in Hemophilia. Leon 
Solis-Cohen and Samuel Levine. Am. Jour. Roent- 
genol. and Rad. Ther., April, 1934, 31, 487-49). 

Hemophiliacs who reach the age of puberty often 
develop bone and joint lesions. Pathologically, there 
are three stages: First, hemorrhage into the joint, with 
thickening of the fibrous joint capsule; second, vacuoli- 
zation in the epiphysis above the articulating surface, 
with the edges of the latter sharply etched and well 
defined, and opposing joint surfaces separated by a 
hemorrhagic effusion; third, the regressive phase: 
the loss by destruction or absorption of cartilage re- 
sulting in deformity and pseudo-lipping. 

Roentgenologically, the diagnostic signs are as fol- 
lows: 

Acute or first stage-—Joint space widened and denser. 

Second stage-—Thickening of the joint capsule and 
often a crater-like excavation in the extra-articular 
portion of the diaphysis. Shadows of an organized 
blood clot are found in the recesses of the joint and 
follow the outline of the joint capsule. The density of 
the synovial tissue may resemble the calcifications ob- 
served in myositis ossificans. Widened joint spaces 
occur without bony ankylosis. In the knee, the femoral 
condyles may be broadened. 

Third or regressive stage-—The articular surfaces are 
irregular and the ends of the bones entering the. joint 
may be deformed. Pseudo-osteophytes due to the hol- 
lowing out of the extra-articular surfaces of. the 
articulating bones are observed. In the knee, the 
spine of the tibia is often deformed, and the intra- 
condylar notch widened. In the elbow, subperiosteal 
hemorrhage may undergo calcification. In the hip, 
the bone changes may resemble Perthes’ disease. In 
the shoulder, the changes may simulate caries sicca. 

S. M. Atkins, M.D. 


INFLAMMATORY DISEASES 


Roentgen Therapy in Acute Inflammatory Diseases 
of the Mouth. R. K. Kruglikowa and S. N. Weiss- 
blatt. R6ntgenpraxis, August, 1934, 6, 527-530. 

X-ray therapy is used extensively in many inflamma- 
tory diseases, but its use in inflammatory processes of 
the mouth and teeth has been neglected. The results 
in 103 cases are reported. In 66 patients with acute 
diffuse or localized osteomyelitis of the jaws, roentgen 
therapy alone led to a cure in 23, and improved the 
condition in the others so much that surgical procedures 
could be instituted much earlier than usual. In some 
very septic and almost hopeless cases this treatment led 
to improvement. Soft tissue phlegmons due to an 
osteomyelitis of the jaw responded well to x-ray 
therapy; the results appeared to be better than with the 
other conservative measures. Difficult eruption of the 
third molars, with infected pockets which caused con- 
siderable pain, was markedly improved by roentgen 
treatments, and the duration of the symptoms was 
much shortened as compared with the older methods. 
Neuralgias, after local anesthesia and surgical proce- 
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dures, were relieved in rather short time by irradiation. 
Acute lymphadenitis responded very quickly. 

In 58 of the 103 cases of inflammatory diseases of 
the jaws and teeth, the results of roentgen therapy 
alone were good; in 45 cases the necessary surgery was 
made possible. There was quite often an acute ag- 
gravation of the inflammation from ten to twelve hours 
after irradiation. From one-eighth to one-twelfth of 
an erythema dose was given with 160 K.V., 4ma., anda 
filter of 0.5 mm. of copper and 1 mm. of aluminum. 

Hans W. HEFKE, M.D. 


THE KIDNEYS 


Treatment of Unilateral Urinary Fistulas by X-ray 
Destruction of the Kidney: A Clinical and Experi- 
mental Study. Nathan P. Sears. Am. Jour. Obstet. 
and Gynec., September, 1934, 28, 402. 

The author reviews the literature concerning the 
effect of x-ray on the kidney, presents a case of urinary 
fistula cured by irradiation, and reports the result of 
his experimental work on the effect of irradiation on 
the kidney of the rabbit. In 1928, Klein successfully 
irradiated four patients with ureteral fistulas. This 
was followed by reports by Conrad, Halbfas-Ney, 
Soiland, and Sénéque, who were likewise successful in 
the irradiation of urinary fistulas. 

The author’s patient was a female, aged 49 years, 
who had suffered with hematuria, pain, and frequency 
for seven years. Roentgenographic examination re- 
vealed a shadow in the region of the left kidney. She 
subsequently developed fever, weakness, and a general- 
ized rash, which was diagnosed a toxic dermatitis. 
Cystoscopic examination revealed a left pyonephrosis. 
After several irrigations of the left kidney pelvis the 
rash disappeared and the patient’s general condition 
improved. Following operation, a fistula developed 
which was treated by irradiation therapy. The an- 
terior and posterior surfaces of the left kidney region 
were irradiated, employing the following factors: 156 
K.V.P., 4 ma., 0.25 mm. Cu and 1 mm. Al filter, 20 in. 
distance, two and two-fifths E.D. divided equally be- 
tween the two ports. 

While the excretion of urine was noted to increase 
for a short period of time it later diminished in amount. 
Two months later she received a second series of similar 
Xtay treatments. Approximately six months later 
because some drainage from the wound persisted, sur- 
gical treatment of the fistula was performed. Since 
the operation failed to produce an improvement in the 
condition, the patient was again irradiated, and three 
E.D. were administered. The total irradiation at the 
surface was seven and four-fifths E.D. and the estimated 
dose at the kidney, four E.D. She was discharged 
perfectly well and has remained so. 

In the author’s experiments the right kidneys were 
tfemoved from six healthy rabbits, and after a post- 
operative period of three months, the left kidneys were 
exposed at operation and irradiated. The factors em- 
Ployed were: 106 K.V.P., 4 ma., 10 in. distance, and 
1 mm. aluminum filter. Two E.D. were given each 
tabbit at each exposure. Two animals received 2 E.D.. 
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two 4 E.D., and one, 6 E.D. The sixth animal died 
as a result of air embolism. Approximately four 
months later, autopsies were performed on the animals, 
the kidneys were removed and microscopic sections 
prepared. The kidneys which had received 2 E.D. 
showed, in scattered areas, evidence of varying stages 
of fibrosis and atrophy involving the glomeruli, with 
occlusion of the capsular spaces. There was also evi- 
dence of tubular destruction, with fibrosis and consid- 
erable round-cell infiltration. Sections of the kidneys 
which had received 4 E.D. showed a greater degree of 
involvement, with marked tubular destruction and 
subsequent partial regeneration and fibrosis. The 
glomeruli showed a fibrosis of the capsule, with some 
slight hyaline change. The surviving convoluted 
tubules showed varying degrees of degenerative change. 
There was a diffuse round-cell infiltration. In those 
kidneys which had received 6 E.D. there was marked 
tubular destruction, with subsequent fibrosis. The 
surviving tubular epithelium showed the same degen- 
erative changes as in the other sections, with scattered 
areas of apparent compensatory hypertrophy. There 
was rather diffuse hyaline degeneration of the inter- 
stitial tissue, with comparatively slight round-cell in- 
filtration. 

The author concludes that it is possible with modern 
x-ray therapy to destroy normal and diseased kidneys. 
In general, the epithelial structure of the kidney is re- 
placed by connective tissue as the result of irradiation. 
The vascular and glomerular units are the last to be af- 
fected. The importance of carefully determining the 
exact location of the kidney so that it will receive all 
the rays intended for it is stressed by the author. 

J. N. Ané, M.D. 


KNEE JOINT 


Pneumoradiograms of the Knee Joint. J. Oberhol- 
zer. R6ntgenpraxis, October, 1934, 6, 646-652. 

The method of Bircher has become an important di- 
agnostic means to demonstrate the knee joint. It isa 
combination method inasmuch as neo-skiodan is intro- 
duced with oxygen. The neo-skiodan causes a thin 
shadow on the wall of the capsule, the menisci, the 
cruciate ligaments, and the cartilage. The oxygen 
causes a negative contrast, and the different parts of 
the knee joint cavity are nicely demonstrated in this 
way. Several cases are described and many roentgeno- 
grams are reproduced to prove the diagnostic value of 
the procedure. Strictly aseptic and correct technic is 
necessary for pneumoradiograms. This special tech- 
nic allows a much more exact diagnosis of the knee joint 
than does the plain roentgenogram, especially in patho- 
logic conditions of the joint capsule, ligaments, menisci, 
and cartilage. 

Hans W. HErFKE, M.D. 


THE LUNGS 


Lung Abscess. Harold Brunn. 
Assn., Dec. 29, 1934, 103, 1999-2003. 

The scope of this paper is limited to that type which 
has its beginning as an acute putrid abscess—foul 
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smelling, containing elastic tissue, usually aspiratory in 
origin, and containing a multiplicity of bacteria, both 
anaérobic and aérobic; excluding bronchiectasis, ab- 
scesses on a carcinoma basis, and those produced by 
foreign bodies. Under the term of “‘medical treatment”’ 
the author has included inhalations, postural drainage, 
bronchoscopy, artificial pneumothorax, phrenicectomy, 
arsphenamine, and the application of roentgen therapy. 
Surgical treatment includes only open drainage and 
lobectomy. The advantages of postural drainage are 
not nearly so great in abscess as in bronchiectasis. It 
is valueless until an abscess has broken into a bronchus. 
To apply this remedy to a very sick patient—cyanotic, 
with high fever, rapid pulse, and alow vital capacity— 
is to court disaster. Pulmonary ventilation is facili- 
tated in the upright position; vital capacity is generally 
higher, and the volume of the lung is greater, the ac- 
cessory muscles of respiration can be used to better ad- 
vantage, and the diaphragm is lower than in the recum- 
bent position. Intrapleural pressure has been found 
less negative in the recumbent than in the upright posi- 
tion. A less negative intrapleural pressure will limit 
pulmonary ventilation and interfere with pulmonary 
circulation. All these factors work an even greater dis- 
advantage in the position of postural drainage—produce 
compression and atelectasis of the lung and so lower its 
resistance that infection may take place, with intra- 
pulmonary spread. 

Bronchoscopy is useful for the purpose of eliminating 
the possibility of a foreign body, for the diagnosis of a 
malignant condition or stenosis as a cause of the abscess, 
and for the purpose of shrinking granulations to permit 
of better drainage through the bronchus, but the pro- 
cedure cannot be carried out with sufficient frequency 
on a sick patient to really keep an abscess drained sur- 
gically. It is not entirely devoid of the danger of 
setting up further inflammation. 


Artificial pneumothorax, in the author’s experience, 
has risks that do not justify its use. It is applicable to 
but few, it tends to break down adhesions, and not in- 
frequently causes rupture into the pleural cavity, with 
formation of a putrid empyema, and entails delay just 
when surgery would be beneficial. 


Temporary phrenic paralysis is best applied for ab- 
scess of the lower lobe with adhesions to the diaphragm 
but has very limited application. Arsphenamine as a 
cure has been unsatisfactory in Brunn’s experience. 


Roentgen therapy, to cause more rapid liquefaction 
of the abscess, early rupture into a bronchus, clearing 
up of surrounding pneumonitis, and delimitation of the 
disease is probably advantageous and may prove a 
most valuable adjuvant, but experience does not yet 
warrant a definite conclusion as to its value. 


Roentgenograms should be taken in various planes 
and with varying densities and should be used fre- 
quently to follow the course of the disease. They 
should not be relied on absolutely: in some cases the 
clinical course offers a better basis of judgment. The 
use of iodized oil seldom gives any information in lung 
abscess. 
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Surgery offers definite advantages in the treatment 
of lung abscess. Perfect drainage of the abscess cavity 
can be obtained, leaving no undrained pockets from 
which extension can take place. Through-and. 
through aération of the cavity and bronchi results. 
By a liberal removal of the roof of the cavity, its early 
collapse is facilitated. Certain important requisites 
are mentioned: (1) careful localization; (2) the per- 
formance of the operation in two or even more Stages: 
(3) the use of the cautery or diathermy knife in ~ 
posing the abscess, and (4) the use of compression bya 
gauze pack or paraffin. 

A study of charts and tables based on medical and 
surgical treatment shows definitely the advantages of 
positive action in the treatment of lung abscess. 
CHARLES G. SUTHERLAND, M.D. 





Serial Bronchography for the Diagnosis of Purulent 
Diseases of the Lungs. Pedro L. Farinas. Réntgen- 
praxis, September, 1934, 6, 569-582. 

The changes of the bronchial tree in lung abscess de- 
pend on the stage of development of the process. In 
the pre-expulsive phase of the acute period, the broncho- 
graphic picture is normal, but alveolar dispersion is 
missing because the 40 per cent iodipin cannot fill the 
alveoli which are already filled by exudate. 

The bronchographic appearance is different in the 
phase of abscess formation. The cavity usually does 
not fill. The bronchial tree may look normal, even 
though the alveolar dispersion is absent, or there may be 
a cylindrical or pearl-string-like dilatation of the drain- 
ing bronchus. 

If one is not dealing with a basal abscess, the bronchi 
of the base may also be dilated, which may be explained 
by the fact that the secretion of the cavity drops into 
the basal bronchi, continuously reinfecting them in 
this way. In one type of acute abscess, the pathologic 
changes are found simultaneously in the parenchyma 
and in the bronchi, which dilate prematurely and pre- 
sent the picture of cylindrical dilatation. 

During the chronic stage the abscess cavity usually 
may be filled by the contrast material, and the sur- 
rounding bronchi show saccular dilatation. The drain- 
ing bronchi show either cylindrical or pearl-string-like 
dilatation and the basal bronchi also may show this 
type of bronchiectasis. 

If the cavity is not visible, it is difficult and some- 
times impossible to differentiate between massive 
bronchiectasis andan abscess leading to a bronchiectasis. 
Occasionally one can find in the bronchogram an ab- 
scess cavity of fair size and, surrounding it, several 
smaller cavities of saccular appearance which are to be 
explained by bronchiectatic dilatation. 

Hans W. HeFKE, M.D. 





Round Shadows in the Lungs. Ladislaus Udvardy. 
Réntgenpraxis, November, 1934, 6, 713-723. 

Round, well-circumscribed shadows in lung roent- 
genograms are considered usually as typical for tumors; 
in publications of the last few years, however, many 
other causes have been described. 
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Primary carcinoma of the lung or bronchial carci- 
noma in the hilar regions may cause the x-ray appear- 
ance of a well-circumscribed round shadow when seen 
at an early stage; usually, however, such a tumor 
shows irregular lymphangitic extension or causes symp- 
toms of atelectasis and secondary infection. Almost all 
metastatic lung tumors show the round type of shadow, 
especially the sarcomas. Benign tumors-— for instance, 


dermoids—may present the same picture as malignant 


tumors. Echinococcus cysts cause the roentgen ap- 
pearance of single or multiple round shadows; only 
the clinical symptoms and sometimes the Escudero- 
Nemenow symptom of change of the shape of the 
shadow in inspiration and expiration must decide the 
diagnosis. 

Actinomycosis and syphilis are known to have shown 
regular round areas of infiltration in the lungs. 

Tuberculosis of the lungs occasionally may make 
considerable difficulties in differentiating it, roent- 
genologically, from tumors, when it appears in well- 
circumscribed round or oval shape in roentgenograms. 
The infiltrations may be even multiple. Roent- 
genologic follow-up and other clinical symptoms must 
help to make the diagnosis. 

Round shadows have been seen as the expression of 
bronchopneumonia, even multiple. Especially the in- 
fluenza-pneumonias seem to show this atypical appear- 
ance. Three cases of puerperal septic pneumonias 
have been seen to cause round, fairly circumscribed 
areas of density in roentgenograms of the lungs. 

It becomes more and more evident that the well- 
defined round shadows seen in lung roentgenograms 
are by no means always caused by malignant tumors; 
one must consider many other diseases, and history 
and clinical examination are often necessary for a cor- 
rect diagnosis, 


Hans W. HEFKeE, M.D. 


The Bronchopulmonary Segment, with Special 
Reference to Putrid Lung Abscess. Ameil Glass. Am. 
Jour. Roentgenol. and Rad. Ther., March, 1934, 31, 
328-332. 

Clinical, operative, and autopsy studies at Mt. Sinai 
Hospital (New York) have demonstrated that putrid 
lung abscess in its primary evolution involves definite 
and circumscribed regions of the lungs. These are 
subdivisions of lobes and possess constantly a definite 
size, shape, and position. These have been designated 
bronchopulmonary segments and act as the unit of 
localization in lung abscess. Each is named according 
to the position in the thoracic cage and pulmonary 
architecture. 

On the postero-anterior view, roentgenologically, ab- 
scess in the inner lung-field represents disease of the 
Posterior segments; lateral field, of the axillary seg- 
ments, and middle field, either anterior or posterior, 
and a lateral view is necessary. The exception is the 
abscess adjacent to the heart and situated on the 
diaphragmatic dome; this lies in the mesial segment. 


S. M. Atxins, M.D. 


THE MASTOIDS 


The Roentgenologic Diagnosis of Mastoiditis. Leon- 
ard Kraus. Réntgenpraxis, August, 1934, 6, 497-508. 

A roentgenogram of the mastoids is necessary for a 
complete examination of the ears. The author reports 
his findings in a special group of mastoid cells, which he 
calls “hypolabyrinthine cells.’”” Anatomically they are 
situated below the antrum toward the tip of the mas- 
toid and just below the horizontal and posterior semi- 
circular canal, extending toward the medial end of the 
petrous bone. Because they are in close proximity to 
the sigmoid sinus and the seventh nerve they may lead 
to serious complications if they are not recognized and 
opened by the surgeon. The clinical symptoms of in- 
volvement of this cell group are dull unilateral head- 
ache and vertigo, sometimes without tenderness over 
the mastoid. These cells are occasionally the only 
ones involved while all other cells remain normal. 
Often there are other abscesses, usually in the tip. The 
hypolabyrinthine cells can almost always be found on 
roentgenograms, when the other cells are well de- 
veloped. The absence of aération of these cells as com- 
pared with the normal side indicates pathology. A 
roentgenologic examination of the mastoids is not com- 
plete without paying attention to this group of cells, 
and findings in them might be of great importance to 
the surgeon. 


Hans W. Herke, M.D. 


PEPTIC ULCER (DIAGNOSIS) 


Complications of Peptic Ulcer: Their Prognostic 
Significance. Sara M. Jordan and Everett D. Kiefer. 
Jour. Am. Med. Assn., Dec. 29, 1934, 103, 2004, 2005. 

Successful management, the purpose of which is to 
produce a remission and prevent a recurrence, must be 
the thought, rather than cure, in handling this disease. 
This depends on various intrinsic and extrinsic factors. 
Such well-known factors as limitation of nervous ten- 
sion and fatigue and adherence to a careful regimen of 
living are at least relatively within the control of the 
patient and the physician. The intrinsic factors com- 
prise (1) the nature of peptic ulcer in general and (2) 
the nature of the individual ulcer, particularly its loca- 
tion, size, and complications. The complications con- 
sidered in the authors’ study are pyloric obstruction, 
hemorrhage, and intolerance to alkaline therapy. Of 
79 cases, only 11 per cent required surgery for the im- 
mediate relief of obstruction. Relief was obtained in 
89 per cent by hospital management of from one to 
three weeks’ duration. In 34 per cent of patients re- 
lieved by medical management there were recurrences— 
in nine obstruction and in fifteen distress alone or with 
hemorrhage. The tendency to recurrence in a given 
group was just as great at the end of five years as it was 
during the previous years. In a group of 42 patients 
giving a history of one gross hemorrhage, 17 per cent 
had recurrence during the first year; during the first 
five years, 43 per cent experienced a recurrence, and 
57 per cent had an uninterrupted remission. The his- 
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tory of two or more gross hemorrhages was decidedly 
more serious. In a group of 19 patients, only 21 per 
cent remained free from recurrence for five years. In 
another group of 13 cases, 54 per cent had recurrence in 
a two-year period. The prognosis of patients with 
multiple hemorrhages appeared to be definitely bad. 
Alkalosis from alkali medication was a complication 
of therapy arising when efforts were made to neutralize 
the stomach contents with sodium bicarbonate. In 
nearly all cases the condition was mild and transient and 
easily relieved by adjusting the dose. Severe alkalosis 
indicated a particularly severe lesion and a marked dis- 
turbance in gastric secretion, as well as renal disease: 
70 per cent had a recurrence within two years. 
CHARLES G. SUTHERLAND, M.D. 


PLEURISY, MEDIASTINAL 


Mediastinal Pleurisy. Ladislaus Udvardy. R6nt- 
genpraxis, September, 1934, 6, 585-593. 

Comparatively little has been written about medias- 
tinal pleurisy and yet the clinical and roentgenologic 
appearance of it is very definite. Tuberculosis is the 
most common etiologic cause, probably due to the 
caseation of mediastinal glands. In such cases the hilus 
itself is dense, and one sees a shadow of increased 
density beside the mediastinum, wider in the upper 
portions. If one makes a radiogram of a chest in 
Fleischner’s position (lordosis of the lumbar spine), one 
may see a much larger, more intensive, usually triangu- 
lar shadow which represents the thickened pulmonary 
and mediastinal pleura, and the thickened interlobar 
space filled by exudate. 

Tumors, especially of the hilus glands, lung abscesses, 
and abscesses originating in the vertebre also may be 
causative agents. 

Of more importance and more interest are cases in 
which simple pleurisy is the etiologic factor. Clinical 
history in such cases is often indefinite. The patient 
complains of pleural pain, high fever, and severe cough, 
the latter often spasmodic. Such mediastinal exu- 
dates have a triangular shape, with the base toward 
the lower portions. Again Fleischner’s position is of 
help. 

Mediastinal pleurisy in the inferior mediastinum is 
much harder to diagnose, and roentgen examination 
alone is not sufficient usually for diagnosis. Several 
such cases are described, and it is pointed out that a 
pericardial effusion easily may be mistaken for it. 
Fluoroscopic examination seems to be much more im- 
portant for mediastinal pleurisy than films. If films 
are taken, they are best taken with the Bucky dia- 
phragm. 

Hans W. HEFKE, M.D. 


THE PROSTATE 


A Case of Sarcoma of the Prostate Cured by Roent- 
gen Therapy. L. Popp. Ré6ntgenpraxis, October, 
1934, 6, 680, 681. 

Early carcinoma of the prostate gland should be oper- 
ated on. Post-operative irradiation with large fields 


and high voltage should be used on account of the fre- 
quency of early metastasis. In inoperable Cases, the 
trial of roentgen or radium therapy is permissible, but 
the results are not encouraging. Pain caused by bone 
metastasis often may be relieved by x-ray therapy. 
Sarcomas of the prostate gland are seen much less 
frequently. Histologically, they are lympho- or adeno- 
sarcomas. The treatment should be surgical removal 
and post-operative radiation. Lymphosarcomas are 
so radiosensitive that roentgen therapy alone is suff- 
cient. The case is reported of a 24-year-old man who 
had an inoperable sarcoma of the prostate. After re- 
peated series of x-ray treatment, the tumor disappeared 
and the patient was well two years after the treatments. 
Hans W. HeErke, M.D. 


RADIATION EFFECTS 


The Fibrinogen Content of the Blood under the In- 
fluence of Roentgen Irradiation and the Primary Effect 
of Radiation. A. Held and H. Hiilbach. Strahlen- 
therapie, 1934, 51, 664. 

It has been known that the coagulation time of the 
blood has decreased following exposure to roentgen 
rays. The authors found in their experiments that 
this is probably due to an increase of the fibrinogen. 
The reticulo-endothelial system is undoubtedly in- 
volved in the reaction. The drop in the fibrinogen con- 
tent of the blood which follows immediately after the 
exposure to roentgen rays is explained as a direct effect 
of radiation. 

Ernst A. PoHLe, M.D., Ph.D. 


Epilation of Rabbit Skin following Irradiation. G. H. 
Klévekorn. Strahlentherapie, 1934, 51, 689. 

The author studied the epilation in the skin of rabbits 
following exposure to roentgen rays. He comes to the 
conclusion that rabbit skin is not a suitable object for 
biologic studies of epilation. He found that it occurs 
in the rabbit between 840 and 2,100 r, anywhere from 
18 to 35 days following exposure. He also briefly re- 
ports the histologic changes found in the skin following 
irradiation. 

Ernst A. Ponte, M.D., Ph.D. 


RADIUM 


Radium Therapy in Malignant Tumors of the Upper 
Respiratory Tract: Results Based on Five Years’ Ob- 
A. Lang. Strahlentherapie, 1934, 51,573. 

The author presents an analysis of 59 cases with 
malignant tumors in the nose, epi-, meso-, and hypo- 


servations. 


pharynx. They were treated by x-rays and radium, 
either alone or combined. The results are compiled in 
seven tables and should be studied in the original. The 
author removes the lymph glands if there is no evidence 
of involvement; all others are subjected to irradiation. 
Ernst A. Ponte, M.D., Ph.D. 


ROENTGEN SICKNESS 
“Peremesin” for the Prevention of X-ray Sickness. 
Hermann Kuhn. Réntgenpraxis, September, 1934, 6, 
615, 616. 
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“peremesin” (Heyden), a colloidal cerium prepara- 
tion, which is claimed to be non-toxic and harmless, 
was used by the author in 60 cases for the prevention of 


x-ray sickness. While, previously, many patients com- 
plained of sickness, such complaints have not been 
heard since administering the drug. Two tablets 
were taken before, and four tablets in intervals after, 
Hans W. HEFKE, M.D. 


THE STOMACH 


Multiple Diverticula in the Cardiac End of the Stom- 
ach, Kurt Kremser. Réntgenpraxis, August, 1934, 
6, 524-527. 

A single diverticulum of the stomach has been re- 
ported, but is rare. In the patient seen by the author, 
four small diverticula were demonstrated in the cardiac 
end of the stomach. The barium remained in one of 
them for three hours. The author believes that the 
diverticula were congenital. 

Hans W. HeErke, M.D. 


the irradiation. 


The Diagnosis of Lymphosarcoma of the Stomach. 
0. Spitzenberger. R6ntgenpraxis, October, 1934, 6, 
667-670. 

Lymphosarcomas of the stomach are relatively rare 
tumors and usually the roentgenologic diagnosis is im- 
possible to make. There seem to be a few facts which 
might point to lymphosarcoma, considering differential 
diagnosis from carcinoma: first, its localization on the 
greater curvature side of the fundus; second, the in- 
volvement of the diaphragm by direct extension, and 
furthermore, clinically, the very marked loss of weight 
ina very short time, and the severe gastric pain. This 
differentiation is of some importance because lympho- 
sarcomas may be benefited by roentgen therapy. One 
case is described in which a large lymphosarcoma of 
the fundus was diagnosed roentgenologically, was 
treated by x-rays, and received much benefit by these 
treatments, Hans W. HeErKe, M.D. 


Benign Tumors of the Stomach. Martin Simonsen. 
Rontgenpraxis, October, 1934, 6, 663-666. 

The roentgenologic characteristics of benign tumors 
ofthe stomach are well known (smooth borders, round 
oroval filling defects, mobility of the tumor by the pal- 
ating hand, abscence of changes in the mucosa sur- 
tounding the defects, undisturbed paristalsis). Three 
tases are reported: first, a fairly movable benign tumor 
of the pylorus; second, an adenomatous polyp on the 
sreater curvature, which was found to show early mal- 
nant chauges at autopsy, and third, a malignant polyp 
of the antrum which could have been mistaken for a 
benign tumor. It is pointed out that the question of 
the benign or malignant nature of a circumscribed gas- 
trie tumor cannot be determined by roentgen examina- 
to alone. Other clinical symptoms, especially the 
sedimentation time, must be considered, and even then 
‘correct diagnosis can be made, frequently, only by 
microscopic examination of the tissue after surgical re- 
moval, Hans W. Herxe, M.D. 


TUBERCULOSIS, INTESTINAL 


Intestinal Tuberculosis: Pathologic and Roentgeno- 
logic Observations. Russell L. Boles and Jacob Ger- 
shon-Cohen. Jour. Am. Med. Assn., Dec. 15, 1934, 
103, 1841-1845. 

Clinically, the diagnosis is seldom made with any de- 
gree of certainty although it is presumed to exist in 
many cases. Numerous pathologic studies show a 
consistently high incidence of intestinal tuberculosis as- 
sociated with pulmonary tuberculosis, the incidence 
varying from 50 to 90 per cent. Analysis of autopsies 
studied was undertaken in order to determine (1) if 
tuberculosis of the intestine, whether hyperplastic or 
ulcerative, occurred more frequently than is suspected 
in the absence of pulmonary tuberculosis; (2) its inci- 
dence and relation to the type of pulmonary tubercu- 
losis, and (3) the incidence of associated tuberculous 
disease of other abdominal viscera. 

Of 1,000 autopsies studied, tuberculosis of the lungs 
was found in 226 cases (23 per cent). No evidence of 
it was found in 774 cases. In the entire 774 negative 
pulmonary cases no evidence of tuberculosis of the in- 
testine, either hyperplastic or ulcerative, was found. 
In the 226 cases of healed and active pulmonary tuber- 
culosis, an ulcerative type of intestinal lesion occurred 
in 63 (28 per cent). Primary hyperplastic tuberculosis 
or tuberculoma of the large bowel was not observed in 
the 1,000 autopsies, and it must be regarded, therefore, 
as a most infrequent variety of intestinal tuberculosis in 
adults. It may be more common in children, very 
few of whom were included in this study. 

Of the 226 cases of pulmonary tuberculosis, the type 
and incidence of lung lesions were as follows: fibro- 
ulcerative cavernous, 105 cases (46 per cent); chronic 
fibroid, 85 (38 per cent); exudative, 22 (10 per cent); 
miliary, 12 (5 per cent), and tuberculous pneumonia, 2 
(1 per cent). 

Intestinal ulceration does not occur in the healed 
fibroid cases. The highest incidence of intestinal ul- 
ceration was observed in the fibro-ulcerative cavernous 
type, the next highest in the exudative pulmonary le- 
sion. In 12 miliary cases of pulmonary tuberculosis, 
intestinal ulceration was not seen in a single case; a 
miliary lesion of the serosa was not infrequently noted. 
The authors’ findings would appear to support the con- 
tention that intestinal mucosal lesions are caused by 
swallowed tubercle bacilli or enterogenous infection 
and that intestinal serosal lesions are probably due to 
blood-borne tubercle bacilli or hematogenous infection. 
Primary hyperplastic tuberculosis or tuberculoma of the 
bowel rarely occurs, whereas carcinoma, which it may 
simulate, is not unusual in the tuberculous subject. 

As an important aid in the diagnosis of ileocecal tu- 
berculosis, the authors recommend the double contrast 
enema. It reveals the indirect signs as segmental ir- 
ritability and hypermotility and, in addition, provides 
an accurate demonstration of the actual morbid ana- 
tomic changes of the diseased segments of the bowel. 


CHARLES G. SUTHERLAND, M.D. 
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TUBERCULOSIS, PULMONARY 


The Effect of Initial Tuberculous Infection on Sub- 
sequent Tuberculous Lesions. J. Arthur Myers and 
Francis E. Harrington. Jour. Am. Med. Assn., Nov. 
17, 1934, 103, 1530-1535. 

Tuberculous lesions which develop in tissues that are 
not sensitive to tuberculoprotein are designated as pri- 
mary lesions, first infection type of lesions, or, if in the 
lung, childhood type of tuberculosis. The diagnosis 
of the first infection type of tuberculosis is made pri- 
marily by the tuberculin test. The roentgenogram 
plays a minor r6le, while symptoms and physical signs 
are of little value. The reinfection type of tuberculosis 
develops on tissue that is sensitive to tuberculoprotein. 
In nature, so far as is known, such sensitiveness is pro- 
duced in the human tissues only by a first infection type 
of tuberculosis. Reinfection foci may be divided into 
two groups, acute and chronic. The best examples of 
acute reinfection types are miliary disease and diffuse 
meningitis. Good examples of the chronic form of re- 
infection type of tuberculosis are disease of the bones, 
joints, and lungs. Here the roentgenogram is the most 
valuable diagnostic agent. Although this type of tu- 
berculosis may be present in the lung a long time before 
it is sufficiently large to cast a shadow on the x-ray film, 
it will be detected by this method of examination earlier 
than by any other. 

The authors do not make roentgenograms of the 
chest in children under ten years of age, even of the 
children who react positively, unless there is some spe- 
cial indication. The cost is too great to justify the 
small findings. The period of greatest danger, during 
which roentgenograms should be made periodically, be- 
gins about the age of ten or eleven years. After that 
age roentgenograms should be made periodically of the 
chests of all positive reactors. 


CHARLES G. SUTHERLAND, M.D. 


Bronchography, an Essential and Safe Adjunct in the 
Study of Pulmonary Tuberculosis. J. E. Murphy. 
Am. Jour. Roentgenol. and Rad. Ther., March, 1934, 
31, 301-307. 

Bronchography is essential in the following: 

1. Interpretation of pathology of tuberculosis— 
(a) demonstration of bronchiectasis which so frequently 
accompanies it—60 per cent of 65 cases; (0) solution of 
baffling areas into clear pathology. 

2. In the differentiation of parenchymal cavities 
from bronchial dilatation, and in cases in which selec- 
tive collapse is to be practised, it localizes both the 
lobe and cavity. 

3. Clinical explanation of a productive cough with 
negative sputum. 

The limitations are: 

(1) The solution may not enter into a cavity due to 
disease and secretions. 

(2) Slight dilatation may be due only to the in- 
spiratory phase and may be normal in the expiratory 
phase. 


The contra-indications are: 

1. Acute tuberculosis accompanied by fever; 

2. Debility; 

3. Recent hemorrhage, in which case it is best to 
wait ten days. 

Technic.—The intratracheal route is employed, with 
the catheter introduced intranasally, under local 
anesthesia. Injection is made with roentgenoscopic 
control. 

Numerous films are shown illustrating the conditions, 

S. M. Atkins, M.D. 





Bronchography in Relation to the Pathology of 
Pulmonary Tuberculosis. B. P. Potter. Am. Jour. 
Roentgenol. and Rad. Ther., March, 1934, 31, 308-318, 

The following problems of pathology are clarified: 

1. Bronchiectasis in tuberculosis is demonstrated in 
a high percentage in the chronic fibro-ulcerative lesions. 

2. Annular shadows are differentiated into cavities, 
pleural pockets, encapsulated pneumothoraces, and 
emphysematous blebs. 

3. Localization of the pathology in the particular 
lobe or lobes involved is accomplished. 

4. Differentiation between pleural and parenchymal 
pathology is made, especially when the lung is ob- 
scured by pleural changes. 

5. Differentiation between densities cast by un- 
aerated lung and similar densities due to other causes 
is established. 

Numerous films are shown illustrating the condi- 
tions. 

S. M. Arxins, M.D. 





Round Foci Type of Pulmonary Tuberculosis. 
Samuel Bruck. Am. Jour. Roentgenol. and Rad. 
Ther., March, 1934, 31, 319-322. 

A case is cited wherein a few sharply circumscribed 
shadows resembling metastatic malignancy were seen 
in the lungs and which were proven to be tuberculosis. 
These by themselves, as proven by similar cases re- 
ported (but few in the literature), present usually no 
clinical symptoms and usually do not break down or 
disappear, although in the case reported these did 
happen. They may or may not be accompanied by 
the usual roentgen manifestations of tuberculosis. 

Pathologically, the lesions appear as rounded 
parenchymatous consolidations surrounded by a capsule 
of fibrous tissue without any surrounding tissue reac- 
tion. They are not primary lesions of tuberculosis, in 
that there is no accompanying adenopathy and so few 
of these cases are seen. This type of tuberculosis is 
to be kept in mind when findings resembling meta- 
static malignancy are seen in the lungs, but in which 


no primary lesion can be demonstrated. 
S. M. Artxuys, M.D. 





Hematogenous (Non-miliary) Pulmonary Tuber- 
culosis. Max Pinner. Am. Jour. Roentgenol. and 
Rad. Ther., April, 1934, 31, 442-457. 

This is a report based on 28 cases, 14 of which came 
to autopsy. Roentgenologically, the disease starts 
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with multiple small foci, usually symmetrically dis- 
tributed throughout both lungs. The reasons for as- 
suming a hematogenous spread are: (1) Even distri- 
ution of the lesions; (2) frequent absence of older 
pulmonary foci; (3) frequent association of extra- 
pulmonary lesions. ne 

Roentgenologic Characteristics.—Early lesions appear 
gs scattered fluffy areas of increased density with blur- 
red borders, fairly homogeneous, and varying in size. 
The distribution may be almost as regular and dense 
gs in acute miliary tuberculosis, or the lesions may be 
confined to the upper thirds of the lungs, especially in 
children. In the early stage, it occurs in two different 
aspects. (1) Small, fairly evenly distributed foci of 
dight density are seen, up to two or three millimeters 
in diameter. Individual foci, in contradistinction to 
miliary tuberculosis, show soft stringy lines between 
the more globular shadows. (2) The single lesions, 
about one to two centimeters in diameter, have borders 
ill-defined. Both types usually show enlargement and 
possible caseation of hilar lymph nodes. Most fre- 
quently the upper third or half of both lungs is af- 
fected. 

The further roentgenologic development of these 
foci occurs along varying but characteristic lines. 
There may be complete resorption or calcification. 
The latter is usually initiated by soft circumfocal 
shadows. Differing from true primary foci, calcifica- 
tion occurs only in this type of tuberculosis. Another 
characteristic is, in addition to the calcification, that 
the stringy elements become a thin but dense network 
of sharp lines. Another development is bronchogenic 
phthisis. The clinical course differs from bronchogenic 
tuberculosis in that frequently there is total absence of 
symptoms. There is very little sputum and only rarely 
issputum positive. Pathologically, the major part of 
the involvement is in the interstitial tissue. 

S. M. Atkins, M.D. 


TUMORS (DIAGNOSIS) 


Roentgen Diagnosis of Mediastinal Tumors and 
Their Differentiation. George E. Pfahler. Am. Jour. 
Roentgenol. and Rad. Ther., April, 1934, 31, 458-469. 

This is a study based upon a review of 219 cases 
diagnosed as tumors. In their study, a number of 
factors must be determined: (1) size; (2) shape; (3) 
lation; (4) relation; (5) pulsation; (6) movement. 
All methods of radiologic examination must be em- 
ployed, if necessary. 

Substernal thyroid, enlarged thymus, dermoid cysts, 
diverticulum of the pericardium, lipoma, fibroma, 
neuroma, aneurysm, lymphosarcoma, Hodgkin’s dis- 
case, leukemic lymphoma, leukosarcomatosis, primary 
carcinoma, metastatic carcinoma, tuberculous lymph- 
oma, syphilis, actinomycosis, and mycosis fungoides are 
thoroughly reviewed and illustrative cases cited. 

S. M. Atkins, M.D. 


TUMORS (THERAPY) 


Roentgen Therapy of Bone Sarcoma. K. Gold- 
hamer, Strahlentherapie, 1934, 51, 636. 


ABSTRACTS OF CURRENT LITERATURE 389 


The author reports a case of a man, 53 years of age, 
who on roentgen examination showed a large-sized tumor 
in the right humerus. Because of the destructive nature 
of the process the diagnosis of a sarcoma was made. 
Heavy doses of roentgen rays were applied over a pe- 
riod of two years; the tumor responded well and roent- 
genograms are shown in the article taken at certain in- 
tervals during that period. The author feels that the 
tumor is in all probability a round-cell sarcoma. No 
biopsy. 

Ernst A. PoHLe, M.D., Ph.D. 





Studies in the Diagnosis and Treatment of Teratoma 
Testis. Russell S. Ferguson. Am. Jour. Roentgenol. 
and Rad. Ther., March, 1934, 31, 356-365. 

The diagnosis of this condition is rarely made. 
Only 11 cases among 124 seen at the Memorial Hospital 
(New York) were free from local recurrence or metas- 
tasis, although 20 per cent of these patients sought 
medical advice within the first six months of the disease. 
This tumor constitutes 2.09 per cent of all malignant 
tumors in males and 3.39 per cent of all genito-urinary 
tumors. 

There are no distinctive clinical features; even 
therapeutic test of radiation fails. It is best to delay 
operation until the diagnosis is accurately established. 
Of 59 new admissions from October, 1930, to October, 
1932, the diagnosis was verified by histologic examina- 
tions in every case. All have had quantitative study 
of Prolan A in the urine. 

This paper is a study of the relation of the biologic 
behavior of this tumor to radiosensitivity and to the 
pathologic anatomy of the disease, as well as the 
efficacy of different types of treatment. It is shown 
that the best results are from the study of the biologic 
behavior before, during, and after irradiation. 

Relation of Radiosensitivity to Excretion of Prolan 
A.—Of 13 patients having tumors of the radioresistant 
type following irradiation, five are alive without disease 
from one to three years, and eight dead. In those 
who died, there was no decrease or only temporary de- 
crease of Prolan A. In those alive, Prolan A dropped 
sharply. Of 22 patients having tumors of the radio- 
sensitive type, thirteen are alive one to three years, 
and nine dead. In those alive, Prolan A dropped 
promptly to below 400 mouse units per liter of urine 
within two weeks after the termination of irradiation. 
With recurrence, the Prolan A increased and was 
lowered again by irradiation. Those patients who 
died showed no decrease in the Prolan A. 

Prognosis based on histologic structure was not 
dependable, for about 50 per cent of the radioresistant 
survived and about 50 per cent of the radiosensitive 
succumbed. Pathogenesis and pathologic anatomy as 
basis for selection of therapy show the rationale of 
radical surgery to be entirely discredited. Only 6 per 
cent of teratoma testis tumors are of the adult type. 
These run a prolonged clinical course and metastasis 
is late. Embryonal carcinoma is active and meta- 
stasizes rapidly to lumbar, epigastric, mediastinal, and 
cervical lymph nodes and to the lungs. 
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Treatment.—That there is no justification for either 
simple orchectomy or radical operation is shown by 
the most recent statistics of Hinman or review of 
Wasterlain, on the basis of clinical results at the end of 
five years. 

Irradiation—-In 154 cases (at Memorial Hospital), 
Dean reports 29.2 per cent alive and without evidence 
of disease at the end of five years, of which 74.6 per 
cent were inoperable on admission. Of 100 patients 
who had radical operation, as reported by Hinman, 
17 are alive and without evidence of disease after five 
years. Irradiation results have improved since the 
quantitative study of Prolan A in the urine, for by 
this means, recurrence is easily detected. 

S. M. Atkins, M.D. 


THE UTERUS 


The Treatment of Erosions of the Uterus with Roent- 
gen and Radium Rays. A.J. Kuratschenkow. Strah- 
lentherapie, 1934, 51, 622. 

Since the erosion of the cervix is often a forerunner of 
carcinoma, adequate treatment should be instituted in 
the early stages. Good results have been obtained by 
both radium and x-ray treatment: 480 to 2,000 mg.- 
hr. usually suffice. Roentgen technic: 110 K.V., 3 
mm. Al, 75 r, or 165 K.V., 0.5 Zn + 3 Al, 250 r. If 
the lesion responds, it results in a solid scar which 
usually does not develop a recurrence, and there seems 
to be no danger of malignant degeneration. 

Ernst A. Ponte, M.D., Ph.D. 


Results in the Treatment of Carcinoma of the 
Cervix by the Women’s Clinic of the University of 
Breslau. W. Reiprich. Strahlentherapie, 1934, 51, 
601. 


The author analyzes the statistics, giving the results” 
obtained in the surgical and radiological treatment of 
carcinoma of the uterus seen in his own clinic. Radia- : 
tion therapy consists usually of a combined X-ray an 
radium treatment. The total radium dose in the © 
average case is 5,000 milligram-hours. In roentgey 
therapy the customary deep therapy technic is used © 
with one anterior, two posterior, and one perin 
field. The total dose effective at the site of the disease 
amounts to from 110 to 120 per cent H.E.D. Table 
are also given permitting a comparison with the results 
obtained by other leading clinics. The author comes 
to the conclusion that the best results are to be expected 
in operable cases from a combination of surgery and 
irradiation 
Ernst A. Poute, M.D., Ph.D. 
THE WRIST 

Hereditary Synostoses of the Small Bones of the 
Hand and Foot: Hereditary os tibiale externum. Jit 
gen Mestern. Réntgenpraxis, September, 1934, 6 
594—600. 

Congenital synostoses of the small bones of the 
have been described; they usually are of no functio: 
importance. Only once has a familial occurrence of 
such anomalies been reported. The author had an op- 
portunity to examine members of three families with 
congenital aplasias of the interphalangeal jomts, and 
observed synostoses of small bones of the wrist and foot 
in the same patients. It seems it is not the single type 
of synostosis that is hereditary, but rather the dis- ; 
turbance which leads to synostosis of any of the bones. 
The anomaly was found in the hand as often as in the 


Hans W. Herke, M.D 








